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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  

1 S. SMITH and R. DILS, Biochim. biophys. Acta 176, 23 (1966). 
2 j .  C. BARTLEY, S. ABRAHAM and I. L. CHAIKOFF, Biochim. bio- 

phys. Acta 744, 51 (1967). 
a M. J. TAME and R. DILS, Biocbem. J. 105, 709 (1967). 
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Comparison of rate of fatty acid synthesis and chain length of synthesized fatty acids 

EXPERIENTIA 25/1 

Preparation Addition Percentage of incorporated radioactivity in nmoles acetate 
incorporated/mg 

C1~ :0 C14:0 C16 : 0 Cls :0 protein/h 

1 None 0 0 0 0 0 
Citrate (2.5 mM) 0 56 43 % 1 1.0 ~ 0.3 
Citrate (20 mM) 0 40 ~ 3 59 j_ 3 < 1 7.8 -1- 0.6 
Citrate (40 hiM) 0 36 -t- 2 63 -t- 1 < 1 5.8 4- 0 

2 None 0 66 33 < 1 1.0 
Bicarbonate (7.5 mM) 0 31 68 < 1 1,9 -l- 0 
Bicarbonate (20 mM) 0 33 • 3 66 4- 3 < 1 5.0 4- 0.3 
Bicarbonate (50 raM) 0 28 4- 3 69 4- 2 < 3 6.8 4- 0.3 

3 None 0 36 4- 1 63 4- 2 < 2 5.7 4- 0.1 
0-25% fraction (0.5 ing protein) �9 0 25 4- 3 75 4- 2 < 2 10.5 4- 1.7 
0=25% fraction (1.0 mg protein) 0 25 4- 3 75 4- 2 < 2 12.7 4- 0.2 

4 None 1 19 79 < 1 11.9 4- 0.2 
3040% fraction (0.5 mg protein)b 2 36 62 < 2 12,1 4- 0.1 
30--40% fraction (1.1 mg protein) 4 41 56 < 1 11,2 4- 0.4 
30~0% fraction (2.1 mg protein) 11 63 26 < 5 9,8 4- 0.4 

Optimum conditions 3 for fatty acid synthesis were employed except where citrate and bicarbonate concentrations were altered as shown. 
Incubations were started by the addition of 2.0-2.5 mg protein and in preparation 4, 0.3 mg protein of the 0-25% (NH4)~SO 4 fraction of the 
particle-free supernatant was also added to increase the rate of fatty acid synthesis and the proportion of palmitie acid synthesized. :t= repre- 
sents the' mean value from duplicate incubations. In a number of cases, radioactive fatty acids from duplicate incubations were pooled for 
gas-liquid radiochromatography. ~ The 0-25% (NH4)zSO4 fraction and b the 30-40% (NH4)2SO 4 fraction of the particle-free supernatant. 
The latter was free from aeetyl-CoA carboxylase. 

p a t t e r n  is also governed  by  the  ra te  of synthes is  via t he  
concen t ra t ion  of malonyl-CoA. 

Methods. The p repa ra t i on  of the  par t ic le-free super-  
n a t a n t  f rac t ion f rom homogena te s  of guinea-pig in tes t ina l  
mucosa,  o p t i m u m  condi t ions  for f a t t y  acid synthes is  
f rom ace ta te  and  detai ls  of t he  gas-l iquid radiochro-  
m a t o g r a p h y  employed  to  analyse  f a t t y  acids have  been  
previous ly  descr ibed K 

Results and discussion. The Table  of results  shows t h a t  
in all cases, the  ra te  of ace ta te  incorpora t ion  in to  f a t t y  
acids was lower t h a n  t h a t  in cell-free ex t rac t s  of l ac ta t ing  
r abb i t  1 or ra t  2 m a m m a r y  gland and  t h a t  fewer t y p e s  
of f a t t y  acids (p redominan t ly  myris t ic  and  palmit ic)  
were  synthes ized.  Never theless ,  increasing the  concen-  
t r a t ion  of c i t ra te  (p repara t ion  1) or b i ca rbona te  (prep- 
a ra t ion  2), and  hence  the  ac t iv i ty  of acetyl-CoA car- 
boxylase  ~, increased b o t h  the  ra te  of ace ta te  incor- 
pora t ion  and the  p ropor t ion  of pa lmi t ic  acid synthes ized .  
Similar  resul ts  were ob ta ined  (prepara t ion  3) when  
par t ia l ly  purif ied acetyl-CoA carboxylase  (as the  0 -25% 
(NH4)2SO4 f rac t ion  of the  par t ic le-f ree  s u p e r n a t a n t  a) was  
added  to  t he  incuba t ion  mix ture .  This was conf i rmed 
using 2 fu r the r  p repa ra t ions  of the  par t ic le-f ree  super-  
na t an t .  

W h e n  f a t t y  acid syn the t a se  (as the  30-40% (NH4)2SO 4 
f rac t ion  of the  par t ic le-f ree  s u p e r n a t a n t  8) was added  
(prepara t ion  4), the re  was only  a small  change  in t he  
ra te  of ace ta te  incorpora t ion  b u t  a ve ry  marked  reduc t ion  
in the  p ropor t ion  of pa lmi t ic  acid synthes ized,  w i th  
increased amoun t s  of myr is t ic  and lauric acids formed.  
Though  in o the r  t issues enzymes  involved in f a t t y  acid 
syn thes i s  (such as malonyl -CoA decarboxylase ,  EC 4.1.1.9 
and  ATP-c i t r a t e  lyase, EC 4.1.3.8) appear  in this  am-  
mon ium su lpha te  f rac t ion 4 6, i t  is d i f f icu l t  to see how 
the  presence  of these  enzymes  could account  for th is  
result .  The  very  marked  decrease in chain l eng th  of t he  
f a t t y  acids syn thes ized  can be explained,  however ,  by  
the  decreased concen t ra t ion  of malonyl-CoA avai lable  

to t he  f a t t y  acid syn the t a se  present .  T h a t  l i t t le change  
ill the  ra te  of f a t t y  acid syn thes i s  occurred shows t h a t  
the  f a t t y  acid syn the t a se  was  no t  rate- l imit ing.  

Conclusion. I t  has  been  shown t h a t  a l te ra t ion  in t he  
p a t t e r n  of f a t t y  acids syn thes ized  is no t  confined to  
ex t rac t s  of m a m m a r y  gland, b u t  can be achieved wi th  
ex t rac t s  of guinea-pig  in tes t ina l  mucosa.  W i t h  all these  
tissues, the  p ropor t ion  of long chain f a t t y  acids syn- 
thes ized  increased wi th  increasing ra te  of synthesis .  The 
resul ts  p resen ted  suppor t  the  suggest ion 1,2 t h a t  the  chain 
leng th  of  the  synthes ized  f a t t y  acids is, a t  least  in par t ,  
control led by  the  concen t ra t ion  of malonyl-CoA avai lable  
to  t he  f a t t y  acid syn the tase .  The mechan i sm of th is  
cont ro l  is now being inves t iga ted  ~. 

Rdsumd. Nous avons  mont r6  que la longueur  de la 
chaine des acides gras synth6t is6s  par  les ext ra i t s  solubles 
de la muqueuse  in tes t ina le  du cobaye  peu t  ~tre modifi6e. 
Cette  longueur  d6pend,  au moins  en par t ie ,  de la concen-  
t r a t i on  du malonyl-CoA. 
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