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Table I. Action of ethionine on the transmethylation between Table If. Action of homoeysteine on the transmethylation between 
betaine and homocysteine betaine and homocysteine 

Ethionine No. of [xg of Homocysteine No. of [xg of 
administration rats methionine administration rats methionine 
mg/day formed/h per g mg/day formed/h per g 

of fresh liver of fresh liver 

none 6 377.5 -4- 55.8 none 6 377.5 4- 55.8 
5 mg 6 429.2 4- 30.8 4.12 6 505.4 4- 94.0 

10 mg 6 612.8 + 87.8 8.24 6 618.6 ~ 51.3 
20 mg 6 503.6 4- 69.9 16.48 9 576.4 ~ 134.5 
40 mg 6 394.0 4- 36.8 32.96 9 550.8 4- 142.4 

Discussion. These f indings suggest ,  however ,  no t  wi th-  
out  some doubt ,  t h a t  the  s t imula t ion  of be ta ine -homo-  
cys t e ine - t r ansme thy l a se  act iv i ty ,  induced by  e th ionine  
admin is t ra t ion ,  could be a t t r i b u t e d  to  an increased con- 
cen t r a t i on  of the  acceptor  subs t ra te ,  homocys te ine ,  due  
to the  de -e thy la t ion  of ethionine.  ' 

On the  con t r a ry  the  s t imula t ion  of t he  enzyme  could 
be a t t r i b u t e d  to  a decreased concen t ra t ion  of the  final 
p r o d u c t  of the  reac t ion  (methionine) ,  due  to  an accelerated 
catabol ic  degrada t ion  of me th ion ine  to CO s, induced  by  
e th ionine  admin i s t r a t i on  ~. 

On the  o the r  hand ,  the  decreased enzyme  s t imula t ion  
observed  wi th  h igher  doses of L-ethionine is p rob ab l y  in 
re la t ion to  the  s i tua t ion  der iv ing f rom the  fall in A T P  
concen t ra t ion  in t he  l iver ~ and  consequen t ly  f rom t h e  
inh ib i t ion  of R N A  ~~ and  pro te in  synthes is  n .  

Zusammen[assung. In jek t ionen  von  E t h i o n i n  oder  
H o m o c y s t e i n  s te igern  die T ran s me t h y l i e ru n g  in der  Leber .  

A. PITTONI, F. V. RUBALTELLI 
and  P. L. SussI  

Istituto di Chimica Biotogica, Universitd di Padova 
(Italy), 5 August 7968. 

9 I~. SHULL, J. McCONOMY, M. VOGT, A. CASTILLO and E. FARBER, 
J. biol. Chem. 241, 5060 (1966). 

10 S. VILLA-TREVINO, K. SHULL and E. FARBER, J. biol. Chem. 241, 
4670 (1966). 

n S. VILLA-TR'eVlNO, K. Sn~JLL and E. FARBER, J. biol. Chem. 238, 
1757 (1963). 

Fixation of Enzyme Protein in Soil by the Clay Mineral Montmorillonite 

A b o u t  20% of t he  carbon  in soil organic m a t t e r  is 
located  in amino  acids. These amino  acids are no t  in 
a free s ta te ;  t h e y  are bel ieved to  be located  in p ro te ins  
which  are f ixed in t he  soil by  some u n k n o w n  mechan i sm 
and  thus  p ro t ec t ed  agains t  microbia l  decompos i t ion  1. 

Inves t iga t ions  in th is  l abora to ry  2-4 uti l izing carbon-14-  
labelled cellulose, helnicellulose and  glucose, have  shown 
t h a t  a p a r t  of the  amino  acid metabo l i t e s  fo rmed dur ing  
the  decompos i t ion  of added  ca rbohydra t e s  r emain  in the  
soils for years.  Add i t ion  of 2 - 5 %  of the  clay minera l  
mon tmor i l lon i t e  to  the  soil samples  increased the  'fix- 
a t ion '  of amino  acid metabol i tes ,  and the  exp lana t ion  
was advanced  t h a t  t he  metabo l i t es  f ixed by  the  clay 
minera l  were enzyme  pro te ins  excre ted  dur ing  the  decom- 
posi t ion of the  added  mater ia l  ~. This a s sumpt ion  has  
been  examined  by  de t e rmina t ions  of the  hemicellulase 
ac t iv i ty  of soil samples  d i f fe rent ly  t r ea t ed  wi th  respect  
to  add i t ion  o f  c a rbohyd ra t e s  and  montmor i l loni te .  The 
resul ts  of th is  inves t iga t ion  are repor ted  in th is  article. 

The soi l  used was a s andy  soil of p H  5.8, 1.9% organic 
ca rbon  and  0.18% ni t rogen.  The  montmor i l lon i t e  orig- 
ina ted  f rom Wyoming ,  the  f rac t ion  of par t ic les  < 2 
was used, i t  was isolated by  s ed imen ta t i on  and  sa tu ra t ed  
wi th  H+ by  an ion exchange  resin and  ad jus ted  to  p H  6.0 
by  add i t ion  of 0 .5N NaOH.  Detai ls  concerning  the  set  
up of t he  exper iments ,  the  soil, p r epa ra t ion  of the  
carbon-14-1abelled ca rbohydra tes ,  m e t h o d s  of analysis,  
etc. are found  in references ~ and  4 

The ac t iv i ty  of enzymes  in soil found  outs ide  the  l iving 
organisms can be measured  if the  physiological  processes 
can be inh ib i t ed  w i t h o u t  inac t iva t ing  the  enzymes.  This  
can be done  e i ther  by  add i t ion  of to luene or by  i r rad ia t ion  
wi th  ionizing rad ia t ion  s . Bo th  m e t h o d s  have  been  used 
in this  inves t igat ion,  samples  of 1.5-3.0 g soil conta in ing  
14-18% wa te r  were  placed in sc rew-capped  glass vials 
of 25 ml  capaci ty ,  1 ml of to luene  was added  to  each, 
or t h e y  were given 2.5 Mrad of y- rad ia t ion  f rom a Co- 
balt-60 source. 3.0 ml  of sterile 0 . 2 M  p h o s p h a t e  buffer  
of p H  6.5, and  3.0 ml  of a sterile 2% aqueous  solut ion 
of hemicellulose were  added  to each vial. The c o n t e n t  
of t he  vials was tho rough ly  homogenized  and  t h e y  were 
placed in a wa te r  b a t h  of 40~ These condi t ions  have  
former ly  been found  by  the  au tho r  to  be op t ima l  for 
de t e rmina t i on  of hemicel lulase ac t iv i ty  in soil s. Samples  
were r e m o v e d  f rom the  vials af ter  a sui table  t i m e  of 

1 j.  M. ]3REMNER, in Soil Nitrogen (Ed. W. V. BARTHOLOMEW and 
F. C. CLARK; American Soc. Agronomy, Madison 1965), p. 93. 

2 L. H. SORENSEN, Soil Sci. 95, 45 (1963). 
8 L.H. SORENSEN, Nature 208, 97 (1965). 
4 L. H; SORENSEN, Soil Sci. 104, 234 (1967). 

J. J. SKUjINS, in Soil Biochemistry (Ed. A. D. MCLAREN and 
G. H. PETERSON; Marcel Dekker, New York 1967), p. 371. 
L. H. SORENSEN, Aeta agric, seand., Suppl. I (1957). 



15.1. 1969 Specialia 21 

i n c u b a t i o n  a n d  cent r i fuged ,  a n d  t he  r educ ing  power  of 
t he  clear s u p e r n a t a n t  d e t e r m i n e d  b y  t h e  m e t h o d  of 
SOMOGYI 7. T h e  hemice l lu lase  a c t i v i t y  of t he  s a m p l e s  is 
exp re s sed  as m g  x y l o s e / m l ,  g d ry  soil a f t e r  48 h of incu-  
ba t ion .  Th e  v a l u e s  f ound  in t he  Tab le  are  d e d u c t e d  b l a n k  

Hemicellulase activity of soil samples in which hemicellulose or 
glucose were decomposed. Physiological processes in the samples 
were inhibited by addition of toluene 

Carbohydrate Mont- Period Added Hemicellulase 
added Inoril- of decom- carbo- activity, mg 
500 mg C/ lonite position hydrate-C xylose#nl �9 g 
100 g dry soil added days ~ recovered dry soil �9 48 h 

% in amino 
acids 
mg/100 g 
dry soil u 

Hemicellulose 

Glucose 

0 6 39.1 1.03 
0 12 43.3 1.00 
0 30 40.6 0.92 
0 90 30.1 0.85 
0 700 15.7 0.18 
5 6 58.2 2.22 
5 12 58.3 2.49 
5 30 49.6 1.93 
5 90 49.2 1.40 
5 700 35.6 0.58 

0 6 24.8 0.06 
0 12 31.8 0.06 
0 30 36.7 0.08 
0 90 29.8 0.08 
0 300 17.7 0.07 
5 6 77.6 0.16 
5 12 70.9 0.16 
5 30 63.2 0.12 
5 90 52.8 0.07 
5 300 46.2 0.08 

va lues ,  t he  va lue s  f ound  in cont ro ls  where  t he  hemice l -  
lulose so lu t ion  was  rep laced  b y  water ,  a n d  cor rec ted  for 
t he  d i lu t ing  effect  of t h e  w a t e r  a d d e d  w i t h  t h e  soil 
samples .  The  p H  of t h e  s u s p e n s i o n s  was  checked  a f te r  
72 h of i ncuba t ion ,  i t  va r i ed  be tw e e n  p H  6.3 a n d  6.5. 

I t  is seen  f r o m  the  Tab le  t h a t  a dd i t i on  of 5% m o n t -  
mor i l lon i te  t o  t he  soil inc reased  t he  a m o u n t s  of c a r b o n  
or ig ina l ly  a d d e d  in hemice l lu lose  or glucose w h ic h  could  
be recovered  in a m i n o  acids.  I t  is f u r t h e r  seen  t h a t  t h e  
hemice l lu lase  a c t i v i t y  of t he  soil s a m p l e s  inc reased  w i t h  
increas ing  a m o u n t s  of or ig inal  hemice l lu lose  c a r b o n  in 
a m i n o  acids. T h e  hemice l lu lase  a c t i v i t y  of t he  s a m p l e s  
to wh ich  glucose  was  a d d e d  is ve ry  snlal l  in all s a m p l e s  
a n d  of t he  s a m e  order  of size even  t h r o u g h  t he  a m o u n t s  
of or ig inal  g lucose  c a rbon  in a m i n o  acids  were app rox i -  
m a t e l y  doub led  as a r esu l t  of t h e  add i t i on  of m o n t m o r i l -  
lonite.  

These  o b s e r v a t i o n s  ind ica te  t h a t  t he  a m i n o  acid m e t a b -  
ol i tes o r ig ina t ing  f rom the  a dde d  hemice l lu lose  a n d  f ixed  
b y  t he  a dde d  m o n t m o r i l l o n i t e  m u s t  be a t  l eas t  p a r t l y  
e n z y m e  pro te in .  

T h e  hemice l lu l a se  ac t iv i t i es  m e a s u r e d  in t h e  i r r a d i a t ed  
s a m p l e s  were 15 -25%  lower t h a n  t he  va lues  m e a s u r e d  
in t he  t o l u e n e - t r e a t e d  samples .  The  di f ference was  l a rges t  
in t he  b e g i n n i n g  of t he  de c ompos i t i on  period,  t h e  v a l u e s  
m e a s u r e d  in s a m p l e s  w i t h  a de c ompos i t i on  per iod  of 
700 or 300 d a y s  were a l m o s t  ident ical .  

The  r eac t ion  p r o d u c t s  of t he  e n z y m e  r eac t ion  were 
d e t e r m i n e d  in a n u m b e r  of t he  s a m p l e s  b y  p a p e r  chro-  
m a t o g r a p h y ,  xy lose  was  t h e  m a i n  p roduc t ,  sma l l  a m o u n t s  
of a rab inose  a n d  o l igosacchar ides  were also de tec ted .  

Zusammen/assung. A m i n o s / i u r e v e r b i n d u n g e n ,  die im  
B o d e n  w/ ihrend  des b io logischen  A b b a u s  v o n  Koh le -  
h y d r a t e n  gebi lde t  u n d  v o m  T o n m i n e r a l  M o n t m o r i l l o n i t  
s tab i l i s ie r t  werden ,  h a b e n  E n z y m c h a r a k t e r  u n d  s ind  
folglich Pro te ine .  

L. H. SORENSEN 

The soil samples were stored at 20~ water was added to 40% 
of water-holding capacity. 5 mg N in ammonimn nitrate were added 
per 100 mg C added in carbohydrate. CO 2 production indicated as 
mg C]100 g dry soil collected during the first 30 days of decom- 
position: soil + hemicellulose-- montmorillonite 250 rag; soil + hemi- 
cellulose + montmorillonite 216 mg; soil + glucose -- montmoril- 
lonite 400 mg; soil + glucose + montmorillonite 390 mg. b Amino 
acids were released from the soil samples by boiling with 6N HC1 
for 16 h. 
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Factors Controlling the Chain Length of Fatty Acids Synthesized by the Intestinal Mucosa of 
Guinea-Pig 

Cell-free e x t r a c t s  of l a c t a t i n g  r a b b i t  1 a n d  ra t2  m a m -  
m a r y  g land  h a v e  a h igh  r a t e  of f a t t y  acid s y n t h e s i s  
f r o m  ace ta te .  Th ese  e x t r a c t s  can  s y n t h e s i z e  f a t t y  ac ids  
of a wide r a n g e  of cha in  l eng ths ,  t h e  precise p a t t e r n  
s y n t h e s i s e d  be ing  g rea t ly  in f luenced  by  t he  cofac tor  
cond i t ions  used,  especia l ly  t he  c o n c e n t r a t i o n  of m a l o n y l -  
CoA. Th i s  h a s  led to  t he  sugges t i on  t h a t  t he  a c t i v i t y  
of ace ty l -CoA ca rboxy l a se  (EC 6.4.1.2), t he  r a t e - l i m i t i n g  
e n z y m e  of f a t t y  acid syn thes i s ,  could  be  con t ro l l ing  t h e  
ch a in  l e n g t h  of t he  s y n t h e s i z e d  f a t t y  acids.  No  infor-  
m a t i o n  ap p ea r s  to be avai lable ,  however ,  as to  w h e t h e r  
th i s  cont ro l  ope ra t e s  in o the r  t i s sues  wh ich  u s u a l l y  syn-  
thes ize  a m u c h  s imple r  p a t t e r n  of f a t t y  acids. 

W e  h a v e  r e c e n t l y  s h o w n  t h a t  t he  par t ic le- f ree  super -  
n a t a n t  f rac t ion  f rom h o m o g e l l a t e s  of gu inea -p ig  sma l l  
i n t e s t i na l  m u c o s a  can  s y n t h e s i z e  f a t t y  ac ids  f r om a c e t a t e  8. 
T h e  p r e s e n t  c o m m u n i c a t i o n  descr ibes  e x p e r i m e n t s  to  
i nve s t i ga t e  w h e t h e r  t he  p a t t e r n  of f a t t y  acids  s y n t h e s i z e d  
b y  th i s  f rac t ion  can  be  a l tered,  a n d  if so, w h e t h e r  t h e  
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