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choles teroN ~ a n d  phospho l ip id  n levels d id  n o t  show a n y  
s ign i f ican t  change  in a pe r iod  of 18 h a f t e r  t h e  t r e a t m e n t  
w i t h  a 100 lzg/kg s.c. dose. The  b lood  t o t a l  k e t o n e  
bodies  1~ increased  f rom 0.20 ~ 0.03 rag/100 ml  p r e t r ea t -  
m e n t  level  to  1.00 4- 0.20 rag/100 ml  6 h a f t e r  t r e a t m e n t .  
A t  th i s  t i m e  t h e  t r ig lycer ide  c o n t e n t s  of l iver  and  h e a r t  
musc le  were e levated ,  as well, b y  92 a n d  50% (p < 0.01), 
respect ively ,  c o m p a r e d  w i t h  controls .  T he  choles terol  and  
phospho l i p id  c o n t e n t s  of these  o rgans  did  no t  change  
s igni f icant ly .  

This  in v ivo  effects of porc ine  f i -LPH are closely s imi lar  
to  those  of t he  p rev ious ly  i so la ted  l ipolyt ic  f rac t ions  of 
porc ine  p i tu i t a ry ,  the  f r ac t ion  H lZ a n d  t he  p e p t i d  I and  
I114. These  po lypept ides ,  however ,  are unl ike  the  porc ine  
f l -LPH rega rd ing  the i r  molecu la r  we igh t  and  o the r  chem-  
ical charac ter i s t ics .  The  a p p a r e n t  fa i lure  of f l -LPH to 
exe r t  a se rum t r ig lycer ide  e n h a n c i n g  effect  as descr ibed  
for t he  a b o v e - m e n t i o n e d  pep t ides  can  be  a t t r i b u t e d  to  
the  low doses appl ied  in our  exper imentsT.  

Zusammen/assung .  Es wird  gezeigt,  dass  e in  aus  
S c h w e i n e h y p o p h y s e n  gewonnenes  l ipo t ropes  H o r m o n  

(fl-LPH), in v i t ro  u n d  in v ivo  bei  v e r s c h i e d e n e n  T i e r a r t e n  
u n t e r s u c h t ,  eine E r h 6 h u n g  der  L ipolyse  herbe i f i ih r t .  Die 
W i r k u n g  war  deu t l i ch  be i  K a n i n c h e n ,  M e e r s c h w e i n c h e n  
u n d  Schweinen,  wXhrend be i  H u n d e n ,  R a t t e n  u n d  Mgusen  
ke ine  l ipo ly t i sche  W i r k u n g  nachzuwe i sen  war.  
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Studies  on D N A  M e t h y l a s e  Act iv i ty  in M a m m a l i a n  T i s s u e  

I t  has  been  p rev ious ly  d e m o n s t r a t e d  t h a t  the  5-methyl -  
cy tos ine  in D N A  of m a m m a l i a n  t i ssues  is acqu i red  b y  
the  e n z y m a t i c  m e t h y l a t i o n  of t he  p re fo rmed  polynucleo-  
t ide  1. This  concurs  w i t h  t he  or igin of t he  m e t h y l a t e d  
bases (6 -me thy laden ine  and  5-methylcy tos ine)  in t he  
D N A  of mic rob ia l  or igin ~,a. T he  D N A  m e t h y l a s e  of 
m a m m a l i a n  t issues was shown  to be localized in an  insol- 
uble  nuc lea r  sub f r ac t i on  in r a t  t i ssues  1 and  in Krebs  I I  
asci tes  t u m o r  4. I t  has  also been  ident i f ied  as a nuc lea r  
e n z y m e  in H e L a  cells 5. Recent ly ,  KALOUSEK and  MORRIS 6 
employed  the  exac t  p rocedure  of SHEID et  al. 1, and  con- 
f i rmed  t he  obse rva t i ons  of these  a u t h o r s  w i th  spleen. 
However ,  t h e y  found  lower enzyme  a c t i v i t y  in r a t  liver. 
This  m a y  be a t t r i b u t e d  to  the  l ab i l i ty  of t he  l iver  enzyme,  
and  the  g rea t e r  diff icul t ies  in  e x t r a c t i n g  and  sepa ra t i ng  
i t  f rom inhibi tor (s )  in l iver  nuclei  1. 

A modi f i ca t ion  of the  D N A  m e t h y l a s e  i so la t ion  and  
some p roper t i e s  of t he  e n z y m e  in r a t  l iver  and  R e u b e r  
m i n i m a l  dev i a t i on  h e p a t o m a  nuclei  is r epo r t ed  in th i s  
c o m m u n i c a t i o n .  

Materials  and methods. S a l m o n  tes t i s  D N A  was pur-  
chased  f rom the  W o r t h i n g t o n  Biochemica l  Corp. The  
ac t ive  m e t h y l  donor  ( m e t h y l  14C)-S-adenosylmethionine,  
was  o b t a i n e d  f rom t he  New E n g l a n d  Nuc lea r  Corpora-  
t ion.  H o l t z m a n  and  A • C male  r a t s  (120-150 g) were 
used in all of t he  expe r imen t s .  The  R e u b e r  H-35 t u m o r  
was t r a n s p l a n t e d  i.p. eve ry  m o n t h  in to  the  A • C rats .  
R a d i o a c t i v i t y  was d e t e r m i n e d  in a Nuc lea r  Chicago low 
background ,  end-window,  gas-flow counter .  P r o t e in  was 
assayed  b y  t h e  m e t h o d  of LOWRY et  al.L Deionized 
w a t e r  was used t h r o u g h o u t  all of t he  expe r imen t s ,  and  
all m a n i p u l a t i o n s  of t he  r a t  t issues were pe r fo rmed  a t  4 ~ 

Fou r  g rams  of l iver  or h e p a t o m a  was homogen ized  b y  
h a n d  w i t h  a loosely f i t t i ng  T en  Broeck  hom ogen i ze r  in 
15 ml  of 0 . 2 5 M  sucrose-1 • 10 a M  E D T A .  T he  nuc lea r  
f rac t ion  was isola ted a n d  washed  in th i s  media ,  t h e n  
pur i f ied  and  s u b f r a c t i o n a t e d  b y  a p rocedure  descr ibed in 
a n  earl ier  p a p e r  1. The  on ly  mod i f i ca t ion  in t he  subfrac-  
t i o n a t i o n  was the  omiss ion  of m a g n e s i u m  f rom all of t he  
e x t r a c t i o n  solut ions.  E n z y m e  assays  were pe r fo rmed  im- 

m e d i a t e l y  a f te r  t he  nuc lea r  e x t r a c t s  were p repa red .  The  
i n c u b a t i o n  m i x t u r e  of 3 4 ml  cons i s ted  of 2 ml  of 0 . 0 2 M  
Tris  (pH 8.9), 0.02 ml  (10 ~xg) of RNase ,  0.25 ml  of 
f reshly  p r e p a r e d  g l u t a t h i o n e  (2 ~zmoles), 0 . 1 - 0 . 8 m l  of 
e n z y m e  e x t r a c t  ( 0 . 2 5 - 2 m g  prote in) ,  a n d  a m m o n i u m  
ace t a t e  where  ind ica ted .  Af te r  15 m i n  of i n c u b a t i o n  a t  
38 ~ 0.02 ml  (0.2 ~C) of (methy lA4C)-S-adenosy lmeth io -  
n ine  was added  and  t he  m i x t u r e s  r e i n c u b a t e d  for 1 h 
a t  38~ S a t u r a t i o n  levels of 14C i n c o r p o r a t i o n  in to  
DNA,  and  c h r o m a t o g r a p h i c  i den t i f i ca t ion  of t he  enzy-  
ma t i ca l l y  syn thes i zed  m e t h y l a t e d  base  was accompl i shed  
essent ia l ly  by  t he  p rocedures  descr ibed  by  SuEI1) et  al. 1. 

Results. The  Tab le  depic t s  t he  effect  of v a r y i n g  con- 
c e n t r a t i o n s  of E D T A  used for the  i so la t ion  of t he  nuc lea r  
f r ac t ion  on  D N A  m e t h y l a s e  ac t iv i ty ,  a n d  t he  cor respond-  
ing e n z y m e  b l a n k  va lues  which  cons is t s  of e n z y m e  e x t r a c t  
plus  r ad ioac t ive  m e t h y l  donor  m i n u s  DNA.  Nucle i  iso- 
l a t ed  f rom so lu t ions  c o n t a i n i n g  low a m o u n t s  oi E D T A  
h a v e  as m u c h  e n z y m e  a c t i v i t y  as nucle i  i so la ted  I ron ,  
so lu t ions  w i t h  h igher  q u a n t i t i e s  of E D T A .  However ,  t he  
e n z y m e  b l a n k  va lues  are m a r k e d l y  increased.  E D T A  
added  d i rec t ly  to  t he  assay  i n c u b a t i o n  m i x t u r e  h a d  no  
effect  on  t he  e n z y m e  ac t iv i ty .  

F igures  1A a n d  1B i l lus t r a t e  t he  effect  of a m m o n i u m  
ions on  D N A  m e t h y l a s e  ac t i v i t y  in t he  n o r m a l  H o l t z m a n  
r a t  l iver  a n d  R e u b e r  h e p a t o m a  nuc lea r  sub f r ac t i ons  
respect ively .  The  a d d i t i o n  of 0 . 1 5 M  a m m o n i u m  to  t he  
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i n c u b a t i o n  m i x t u r e s  r e su l t ed  in a p p r o x i m a t e l y  95% 
i n h i b i t i o n  of the  l iver  and  h e p a t o m a  enzymes .  M a g n e s i u m  
ions h a v e  no  effect  on  t h e  D N A  m e t h y l a s e  a c t i v i t y  in  
e i t he r  t issue.  

F igures  2A a n d  2B a re  s a t u r a t i o n  cu rves  for D N A  
m e t h y l a s e  a c t i v i t y  in t he  i so la ted  l iver  a n d  h e p a t o m a  

The  effect  on  D N A  m e t h y l a s e  a c t i v i t y  of va r i a t i ons  in  a m o u n t s  of 
E D T A  used  in  i so la t ing  r a t  l iver  nuc l ea r  f r ac t ions  

C o n c e n t r a t i o n  
of EDTA 

cpm b incor- epm incor- cpm incor- 
poration into potation into poration into 
total precipitate precipitate DNA 

minus DNA 
(enzyme blank) 

Liver ~ Hepa- Liver Hepa- Liver Hepa- 
toma toma toma 

0 1659 1579 865 792 794 787 
1 • 1 0 - 4 M  1505 1324 630 528 875 796 
1 x 1 0 - 3 M  1242 1122 400 352 842 770 
1 • 1 0 - 2 M  1066 947 241 190 825 757 
1 x 1 0 - t M  1039 907 239 195 800 712 

E D T A  is used  as the  t e t r a s o d i u m  sal t .  b e p m  rep re sen t s  14C m e t h y l  
i n c o r p o r a t i o n .  ~ Livers  excised f rom the  H o l t z m a n  or  A • C r a t s  
h a d  e q u i v a l e n t  a m o u n t s  of e n z y m e  ac t iv i ty .  
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Fig. 1. (A) The effect of  increasing ammonium ion concentrations 
on  D N A  m e t h y l a s e  a c t i v i t y  in  r a t  l iver.  (B) The  effect  of i nc reas ing  
ammonium ion concentrations on DNA methylase activity in Reuber 
H-35 hepatoma. The assay conditions are described in the text. 
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Fig.  2. (A) The  a c t i v i t y  of l iver  D N A  m e t h y l a s e  w i t h  inc reas ing  
concentrations of protein. (B) The activity of Reuber H-35 hepatoma 
DNA methylase with increasing concentrations of protein. The 
assays were preformed without the presence of ammonium and 
magnesium ions. 

nuc lea r  subf rac t ions .  I n  b o t h  ins tances ,  a p p r o x i m a t e l y  
1.25 m g  of p ro t e in  f rom the  e n z y m e  e x t r a c t  is necessary  
for t h e  i n c o r p o r a t i o n  of t h e  m a x i m u m  a m o u n t  of m e t h y l  
g roups  in to  t he  s u b s t r a t e  DNA.  The  l ivers  de r ived  f rom 
e i the r  t h e  H o l t z m a n  or  A • C ra ts ,  a n d  t h e  R e u b e r  H-35 
h e p a t o m a  all h a d  e q u i v a l e n t  a m o u n t s  of e n z y m e  ac t iv i ty .  
I n  some cases, t h e  D N A  s u b s t r a t e  a f te r  t h e  in  v i t r o  
m e t h y l a t i o n s  was sub jec t ed  to  hydro lys i s  a n d  two  d imen-  
s ional  c h r o m a t o g r a p h y .  B y  t h i s  t echn ique ,  5 -methyl -  
cy tos ine  was iden t i f i ed  as t he  on ly  m e t h y l a t e d  base  in 
DNA.  

W e  were u n a b l e  to  d e m o n s t r a t e  D N A  m e t h y l a s e  
a c t i v i t y  in  r a t  sperm.  However ,  t h e r e  is t r a c e  enzyme  
a c t i v i t y  (too low to  iden t i fy  t h e  n a t u r e  of t he  m e t h y l a t e d  
base)  in  r a t  tes t is .  

Discussion. A m m o n i u m  i n h i b i t i o n  of D N A  m e t h y l a s e  
a c t i v i t y  is in  d i r ec t  c o n t r a s t  to  t he  s t i m u l a t o r y  effect  
of a m m o n i u m  ions on  t he  m a m m a l i a n  s u p e r n a t a n t  s R N A  
m e t h y l a s e  a c t i v i t y  s lo. The  e n h a n c e m e n t  b y  a m m o n i u m  
of e n z y m e  a c t i v i t y  ha s  been  conf i rmed  b y  our  l a b o r a t o r y  11 
for  b o t h  s u p e r n a t a n t  and  m i t o c h o n d r i a l  s R N A  m e t h y l a s e  
a c t i v i t y  in  m a m m a l i a n  tissues.  I t  is d i f f icul t  to  eva lua t e  
iu l ly  t h e  i n h i b i t o r y  effect  of a m m o n i u m  ions on  D N A  
m e t h y l a s e  ac t iv i ty ,  s ince desa l t i ng  or  dia lysis  of t he  
e n z y m e  e x t r a c t  is no t  appl icable ,  due  to t he  r ap id  
i n a c t i v a t i o n  of t he  e n z y m e  once  i t  h a s  been  solubi l ized 1. 

E D T A  and  m a g n e s i u m  free so lu t ions  used in i so la t ing  
t he  nuc lea r  f r ac t i on  e l imina te s  e x t r a n e o u s  in te r fe r ing  
p ro t e in  a n d  nuc lea r  r ibosomes  wh ich  b i n d  a n d  s e d i m e n t  
w i t h  t he  nuc lea r  sub f r ac t i on  used as t he  source for D N A  
m e t h y l a s e  1. The  low e n z y m e  con t ro l  va lues  ach ieved  b y .  
e m p l o y i n g  t h i s  p rocedure  af fords  g rea te r  s t a t i s t i ca l  
r ep roduc ib i l i t y  in  d e t e r m i n i n g  D N A  m e t h y l a s e  ac t iv i ty .  

I n  spe rm cells where  t he re  is no  ac t ive  D N A  syn thes i s  
t he re  is no  d e m o n s t r a b l e  D N A  m e t h y l a s e  ac t iv i ty .  The  
t r ace  e n z y m e  a c t i v i t y  in  r a t  t e s t i s  m a y  accoun t  for t he  
m e t h y l a t e d  g u a n i n e  de r i va t i ve s  wh ich  h a v e  been  isola ted 
f rom spe rm 1~. s R N A  m e t h y l a s e  a c t i v i t y  also is a p p a r e n t l y  
a b s e n t  in sperm.  Th i s  is in a g r e e m e n t  w i t h  t he  f indings  
of B O R E K  a n d  SRINIVASAN 13,14 

Resumen P a r a  a i s la r  nucleo  de mamffe ros  que  con- 
t i e n e n  D N A  me t i l a sa  a c t i v i d a d  se ut i l iz6 como medio  
h o m o g e n i z a n t e  0 . 2 5 M  sucrosa-I  • i 0 - 2 M  E D T A .  Hfgado  
de r a t a  y el h e p a t o m a  de R e u b e r  d e m o s t r a r o n  c a n t i d a d  
equ iva l en t e  de a c t i v i d a d  enzimAtica.  Se observ6  aproxi -  
m a d a m e n t e  100% de inh ib ic i6n  con amonfaco  0 .15M, 
los iones de Mg no m o s t r a r o n  efecto.  
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