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cellules irradi6es mais non traitdes par cet extrait. Tout se passe comme si la synth6se 
d 'ARN en prdsence d'extrait de levure d6passait d6jh, aprOs 60 minutes, celle des cel- 
hfles irradides mais non traitdes par cet extrait. L'extrait de levure restaure done ~t la 
lois la formation induite d'enzyme et la synth6se d 'ARN chez la levure irradide. 

R I?SUM I:~ 

l.a synthbse d 'un  enzyme adapta t i f  (catalase), partiellement inhibde par  irradiation ultraviolettc, 
est  restaurde par  l 'addition d 'un  extrai t  de levure lorsque celui-ci est ajoutd immddiatement  apr6s 
l ' irradiation. La res taura t ion de la svnth6se adapta t ive  ne commence cependant  qu 'aprhs  12o 
minutes  d ' incnbat ion environ. Elle est prdcddde de la restaurat ion de la synth6se d'A RN dans les 
eellules irradides. 

SUMMARY 

The synthesis  of an adapt ive enzyme (catalase) is par t ly  suppressed by ultraviolet irradiation but  
it is restored by yeast  ext rac t  when the addition follows immediately after irradiation. However,  
restorat ion of the adaptive synthesis  does not set in before an incubation period of approximate ly  
i2o minutes.  It  is preceded by restoration of RNA synthesis  in the irradiated cells. 
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long-chain fa t ty  acids from acetate were described 1,9,a. I t  was apparent,  however, 
that  this system, although of uniformly high activity, did not lend itself to 
preparations on an adequately large scale and hence to the isolation and puri- 
fication of the individual enzymes participating in this process. Therefore, the possi- 
bility of preparing a similar system from a more suitable starting material was 
investigated. In this communication the preparation and some of the properties of 
a system of soluble enzyme fractions from chicken liver is described. 

MATERIALS AND METHODS 

Preparation o/the soluble enzyme system 
Livers removed from laying hens were homogenized in a Waring blendor with 1. 5 volumes (w/v) 
of ice-cold potass ium phosphate-potass ium bicarbonate buffet a for i minute.  The brei was cen- 
trifuged for 30 min a t  2oo0 × g to remove intact  cells, cell debris and nuclei. The superna tan t  
solution was filtered through 4 layers of gauze (this removed mos t  of the fat  which accumulated 
on top) and was fur ther  centrifuged in the Spinco preparat ive  centrifuge (rotor No. 3 o, 78,ooo × g) 
for x.5 hours.  The clear, red superna tan t  solution was filtered th rough  4 layers of gauze to remove 
additional fat  which accumulated on centrifugation. The supe rna t an t  solution, which will be 
referred to as CLS, could be kept  frozen at  - -  20 ° with no loss of activity even after  long periods 
of storage. 

Ammonium sulfate fractionation o /CLS  
CLS was  fractionated by successive additions of solid am mon ium sulfate 5. The following fract ions 
were collected : (x) o to 29 %, (2) 29 to 4 ° %, (3) 4 ° to 5 ° ~o and (4) 5 ° to 65 % sa tura t ion  of am- 
monium sulfate. All precipitates were taken up in o.o2 M potass ium phosphate  buffer (pH 7.o) 
containing 5" Io-SM reduced glutathione and the result ing solutions were dialyzed for 4 hours  
against  a large excess of a mixture  of potass ium phospha te  and potass ium bicarbonate buffer of 
p H  7.o (the concentrat ion of each component  being 5" IO-S M). The dialyzed fractions, designated 
R v Rt ,  R a and R4, respectively, were kept  frozen at  - - 2 0  ° until used. There was no loss in activity 
under  these conditions. I t  will be shown in the tex t  (c]. Table I) t ha t  a combinat ion of R t, R t 
and R 4 is required for fa t ty  acid synthesis  from acetate. 

Protamine sul/ale purification of R l 
R l was  fur ther  purified by precipitation with protamine  sulfate followed by a second a m m o n i u m  
sulfate precipitation. The precipitate which appeared on thawing  the frozen solution of R x was 
spun  off and the superna tan t  solution was diluted with o.o 4 M potass ium bicarbonate so as to 
a t ta in  a final protein concentrat ion of 2o per ml. Protamine sulfate (t %) was added in sufficient 
a m o u n t  to bring the ratio mg of protein:  mg of protamine  sulfate to 4 o. The precipitate tha t  
formed was immediately spun  off and the active protein which remained in the superna tan t  
solution was precipitated by addition of a m m o n i u m  sulfate at  3 ° % saturat ion.  The precipitate 
was taken up in o.o2 M potass ium phosphate  buffer (pH 7.o) containing 5" I o - 3 M  glutathione, 
and  the solution (designated R n )  was used wi thout  fur ther  dialysis. Rl l  a t  this stage could be 
kept frozen at - - 2 o  ° bu t  lost act ivi ty  on repeated freezing and thawing.  

Puril~cation o/R~ by ethanol precipitation 
R I was purified by precipitation with ethanol. The most  active fraction was obtained between 
t 5 and 23 % ethanol (v/v) at  - - 5  °. The precipitate was taken up in o.o2 M potass ium phospha te  
buffer (pH 7.o) containing 5" l o - 3 M  glutathione and dialyzed for 2.5 h against  a large excess of 
5" Io-SM*P otass ium phospha te -potass ium bicarbonate buffer of p H  7.o. This fraction (Rz2) is 
stable and can be kept  frozen at  - - 2 o  °. 

FracOionation o / R  c by ethanol precipitation 
By fractionation with ethanol R 4 was separated into 2 distinct active fractions: the first, Ra2, 
was precipitated at  x6 to 3o % ethanol concentrat ion at  - - 5  ° and was deep red in color; the 
second, R44 , was precipitated a t  4 ° to 5 ° % ethanol  at  - - 5  ° and was almost  colorless. The pre- 
cipitates were dissolved and dialyzed as described for R2z. At this stage both enzymes (R4z 
and R4~ ) are stable and can be kept  frozen at  - - 2 o  °. 

Enzymic assay 

The method of assay for synthesis  of fa t ty  acids was carried out  as previously described 2. Acetate- 
I-x4C was incubated with cofactors and enzyme fractions for two hours  a t  38 ° under  air. The 
reaction was s topped by addition of xo% alcoholic KOH and the mixture  was saponified. Following 
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acidification the long-chain fa t ty  acids were extracted into pentane.  Aliquots were taken from 
the pentane extracts  for plating and counting. To recover the short-chain acids the aqueous phase 
was further  extracted with ethyl ether. The ether  ext rac t  was made alkaline with anamfmia to 
awfid losses of the wflatile fat ty acids. The ether  was removed by evaporat ion and the residual 
a m m o n i u m  salts were dissolved in a small volume of water. An aliquot was applied directly on 
stainless steel plates for counting. Acetate utilization is expressed as Hmoles of acetate incorporated 
into fa t ty  acids during 2 h incubation at  3 8: . Specitic enzyme activity is calculated as /tmoles 
of acetate incorporated per 2 h per mg of protein. 

Resolution o /[a l ly  acids b)' chromalography 

The long-chain fat ty acids were resolved by the paper  chromatographic  system of KAUFMANN 
AND N ITSCIt 6 as previously describedL Bv this method all the sa tura ted N-fa t ty  acids containing 
an even number  of carbon a toms  from IO to 18 Are separated as distinct spots (oleic acid has 
the same R F as palmitic acid). The paper  ch romatogram was subdivided into small segments  
and the radioactivi ty associated with each fat ty acid was determined by direct count ing of the 
paper  stripsL 

In one exper iment  a pooled sample of long-chain fat ty acids was mixed with 2o/ tmoles  
each of lauric, myristic, palmitic and stearic acid and separai:ed into the individual acids by the 
reversed-phase part i t ion chromatograptay technique of I-IOWARD AND .~IARTIN a aS employed by 
POPJt~K ANI) TIETZ 9. To separate the oleic acid which is eluted together  with palmitic acid, the 
acids elated with 65 % acetone were recovered, mixed with an additional 20/ tmoles  oleic acid 
and subjected to hydrogenat ion * in ethyl acetate 9. The fa t ty  acids were then re-chromatographed,  
amt the stearic acid thus  obtained represented the oleic acid in the original mixture.  When this 
column was used for the separat ion of fat ty acids, the a m o u n t  of each acid eluted from the column 
was determined by t i t rat ion with NaOH. The sodium salts were the.n converted to the free acids, 
plated, and counted as before. 

.llalerials 

The following substances  were obtained from commercial sources: crystalline ATP*" (Sigma 
('heroical Company);  I_)PN, I )PNH,  T P N  and T P N H  (Sigma Chemical Company) :  CoA (Pabst  
I .aboratories,  about  70 q~ pure);  isocitric ackt lactone, allo-free (California Foundat ion  for Bio- 
chemical Research, 85'!. o pure);  and g lucose- I -phospha te  (Schwartz Laboratories).  Acetate-i-14C 
was obtained from Nuclear I n s t r u m e n t  and Chemical Corp., ( 'hicago, Illinois. 

RESULTS 

Fatty acid synthesis by CLS and sub[ractions 

When chicken liver supernatant (CLS) was incubated with acetate-I-14C in the pres- 
ence of potassium phosphate buffer, ATP, glucose-l-phosphate, isocitrate and MnC12, 
0.22 to 0.46 t, moles of acetate were converted into long-chain fatty acids per IO mg 
protein during 2 hours. The full homogenate, (supernatant + mitochondria --' micro- 
somes), under similar conditions was inactive. The optimal pH for this reaction is 7.o. 
At this pH, 0.46 txmoles of acetate were incorporated into fatty acids per IO mg of 
protein, while at pH 6.5, 0.33 ~moles, and at 7-5, o-17 t *moles, were incorporated. 
The optimal temperature for fatty acid synthesis from acetate-i-'*C is 38°. Only 
traces of acetate were incorporated at 25 °. o.14/xMoles and 0.44 /~moles were in- 
corporated into fatty acids per IO mg of protein at 3 o~' and 38°, respectively. 

The CLS was fractionated with ammonium sulfate, as described under ME'rHODS. 
As can be seen from the results in Table I, 3 fractions, viz. R 1, R~ and R4, were 
necessary for fatty acid synthesis from acetate. None of these fractions showed any 
activity when incubated alone. R 3 is not required and seems to be inhibitory in the. 
overall reaction. 

• The author  is indebted to the  D e p a r t m e n t  of Chemistry ,  Univers i ty  of \Visconsin,  for carrying 
out  all hydrogenat ions .  

* * The fo l lowing abbrev iat ions  are used : adenosine-5' -mono- ,  di- and tr iphosphate ,  AMP, ADP,  
and ATP; oxidized and reduced d iphosphopyr id ine  nucleotide,  D P N  and D P N H ;  oxidized and 
reduced tr iphosphopyr id ine  nucleotide,  T P N  and T P N H ;  Co en zy me  A, CoA or Co AS H;  and 
reduced g lutathione ,  GSH.  

References p. 31o. 
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TABLE I 

FATTY ACID SYNTHESIS BY R 1 ,  R 2 AND R 4 

Fraa/on imubat~ pme/ts o . /~ ,~  
imorpomUd 

CLS 0.46 
R t 0.03 
R= < o.oi 
R 4 ~ o.oi 
RtR 2 0.06 
R1R 4 0.06 
R1R2R 4 o.60 
RIR2RsR 4 o.48 

The incubation mixture contained: 25.0/*moles potassium phosphate buffer pH 7.0; 4.0/,moles 
acetate (250,0oo c.p.m, acetate-i-I4C) : lO.O/,moles isocitrate; 2o.o/~moles glucose-x-phosphate; 
4.o/~moles ATP; i5.o/~moles GSH: o.2/,moles CoASH; o.25/~moles DPN: o. 3/,moles TPN; 
o. 5/~moles MgCl,; and o. 5/,moles MnCl2; io mg of protein of CLS or 2 mg of R I, 1.2 mg of R 2 
and 2. 5 mg of R, in a total volume of o. 5 ml. 

A s tudy under t aken  to determine the amounts  of R l, R 2 and  R 4 required for 
maximal  synthesis showed that  the relative concentrat ions of each of these fractions 
must  be kept constant .  When R z and R 4 were kept constant  and  R 1 was varied, 
fa t ty  acid synthesis  increased l inearly with the amoun t  of R I added unt i l  a ma x i mum 
was reached. In  contrast  to R l, R ,  seems inhibi tory  at high concentrat ions.  From 
this s tudy  the following relative amounts  of R1, R z and R 4 were chosen: R1, 2 mg 
of protein;  R v 1.2 mg of protein;  and  R, ,  2.5 mg of protein. Under  these condit ions 
the reconstructed system has a specific act ivi ty  which is 2 to 3 times greater than  
tha t  of the original CLS. 

Fur ther  a t t empts  were made to isolate and  purify the enzymes par t ic ipat ing in 
synthesis. R l was purified 2 to 3 times by  precipitat ion with protamine sulfate. A 2- 
to 3-fold purification of R z was obtained by ethanol precipitation.  Fract ionat ion of 
R 4 with ethanol  showed that  R 4 was resolved into two active fractions, R42 and  R,4. 
Neither of these fractions alone could replace R ,  when added to Rim -~- Rtt 2. When 
added together, however, complete reactivation of the system was obta ined (Table II). 
The specific ac t iv i ty  of the system employing a combinat ion of the crude fractions 
R~, Rz, and R,, was 0.08 ~moles acetate incorporated into fa t ty  acid per mg of 
protein in 2 h. The specific ac t iv i ty  of the combined purified fractions (Rll ,  R22 , R42 , 

TABLE II 
FATTY ACID SYNTHESIS BY PURIFIED R 1, R= AND R 4 

Enz,/m~¢ Ira, aloha added t*mo/~ o/~xtaU 
imoeporated 

RltR2m 0.04 
RnRz2R4 0.50 
RxxR=lR4z 0.o9 
Rlt R,IR44 0.04 
RnRt2R4tR44 o.53 

The incubation mixture contained: 25.0 pmoles potassium phosphate buffer, pH 7.0:4.0/~moles 
acetate (25o,ooo c.p.m, acetate-xA4C); 5.o/~moles isocitrate; IO.O#moles glucose-x-phosphate; 
3.o/~moles ATP; I5.o/~moles GSH: 0.2/~rnoles CoASH; o.25/~moles DPN; o. 3/~moles TPN; 
0. 5/~moles MnCI2; o. 5/~moles MgCI=; t.o mg of protein of Rtt; o. 5 mg of Rt=; 2. 5 nag of R4; 
r.8 mg of R42; and 1.2 mg of R44 in a total volume of o.5 ml. 
Re/erences p. 3zo. 
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and R44 ) was increased to o.21/~mole ace ta te  per  mg of protein,  which amounts  to 
a Io-fold purif icat ion over  the  ini t ial  CLS. 

In the purified sys tem a l inear  re la t ionship manifes ted  by  a cons tan t  specific 
ac t i v i t y  between the amount s  of protein  a d d e d  (keeping the re la t ive  concent ra t ions  
Of R l l  , R22 , R42, and R44 , constant)  and f a t t y  acid synthesis  was observed when 
the amoun t  of protein  added  was below 5 mg. At  higher concent ra t ions  of protein 
the specific ac t iv i ty  of the sys tem decreased.  Wi th  the purified sys tem,  as also with 
the crude sys tem,  f a t t y  acid synthesis  was l inear  with respect  to t ime af ter  an ini t ia l  
lag per iod of IO to 2o minutes.  Whereas  DPN,  T P N  and CoA were not  essential  when 
CI,S was used, these cofactors were required in the I rae t iona ted  sys tem (see next  
pa ragraph) .  

Substrate and co/actor requirement o/the/ractionated CLS  

A deta i led  s t u d y  of the subs t r a t e  and  cofactor  requi rements  of the ammonium sulfate  
f rac t iona ted  CLS sys tem was under taken .  

Acetate. The sys tem was s a t u r a t e d  at  a concent ra t ion  of 8. I o - a M  subs t ra te  (c/. 
Fig. I) .  

Isocitrate. The sys tem showed an absolute  requi rement  for isocitrate. Maximum 
ac t iva t ion  was ob ta ined  in the range o .o i  to o .o2M.  At  higher concentra t ions  of 
isocitrate, inhibi t ion of f a t t y  acid synthes is  occurred.  Isocitrate could be replaced 
by  ci trate .  This is p re sumab ly  due to the  act ion of aconitase* which is present  in R44. 

O . 8  

0.6 

0.4 

0.2 

I0 20 30 
ATP 

D 

I I I , ~ , . _ L ~  1 1 I 
.2 .4 .6 1.02.0 I 2 3 

CoA ACETATE 
4 

Fig. I. Amount of fatty acid synthesis as a function of the concentration of ATP, CoA and acetate. 
The ordinates represent the /*moles of 14C-acetate incorporated into fatty acids; the abscissae, 
the concentrations of ATP (/,moles per ml), CoA (/,moles per ml) and acetate (Hmoles per o.5 ml). 

Other additions were made as described in the legend for Table I. 

~ -Ketog lu ta ra te ,  succinate  and mala te  were wi thout  effect. Al though R~ and also 
R4., and  R44 conta in  TPN- l inked  isocitric dehydrogenase*,  isocitrate could not  be 
replaced with T P N H .  

Glucose-r-phosphate. This component  marked ly  s t imula ted  f a t t y  acid synthesis .  
Maximum s t imula t ion  was ob ta ined  at  a concentra t ion  of 0.020 to o .o4oM. In the 
purif ied sys tem g lucose- i -phospha te  and D P N  could be comple te ly  replaced by 
D P N H  and ATP (Fig. 2). In the presence of o .oo6M ATP,  D P N H  par t i a l ly  replaced 
g lucose- I -phosphate .  When  the concentra t ion  of ATP  was increased to 0.01231, 
D P N H  comple te ly  replaced g lucose- l -phosphate .  At  high concentra t ions  of ATP  (m 

* Isocitric dehydrogenase was assayed as described by OCHOA 1° and aconitase was analyzed 
spectrophotometricaIly in a system containing isocitric dehydrogenase, TPN and citrate. 

Re]ere~,ces p. 3zo. 
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the absence of glucose-i-phosphate and  DPNH) some s t imulat ion of fa t ty  acid 
synthesis  was also obta ined with DPN.  

A T P .  The system has an absolute requirement  for ATP. Maximum act ivat ion 
of fa t ty  acid synthesis was obtained at o.oo 4 to o .o I2M concentrat ion.  At higher 
concentra t ions  ATP completely inhibits  the incorporation of acetate into fa t ty  acid 
(Fig. I). In  the crude system ADP partial ly replaced ATP. AMP was without  effect. 

Fig. 2. Amount of fatty acid synthesis as a function of the 0.3 
concentration of DPNH. The ordinate represents the/,moles 
of 14C-acetate incorporated into fatty acids; the abscissa, 
DPNH concentration (as the values indicated × io -s M) at 
two concentrations of ATP: 6. xo-SM (open circles) and 0.2 
I2.1o-3M (closed circles). The reaction mixture did not 
contain glucose-i-phosphate or D PN. Other additions were: 
25.o/~moles potassium phosphate; 4.0/,moles acetate 
(25o,ooo c.p.m, acetate-i-14C); 5.0/~moles isocitrate; i5.o 0.] 
/*moles GSH; o.2/,moles CoA; o. 3/*moles TPN; 0. 5/,moles 
MgC12; 0. 5/,moles MnCI~; Rll,  1.o mg; Rz2, o. 5 mg; R4t, 
1.8 mg; and R44, 1.2 mg of protein in a total volume of 

0. 5 ml. 

2.0 4 . 0  

CoA.  CoA is also required for fa t ty  acid synthesis from acetate. A linear relationship 
between the amounts  of CoA added and fa t ty  acid synthesis is obtained at low 
concentra t ions  of CoA (Fig. I). Maximum act ivat ion was obta ined in the range 0.2 
to o.06. io -3M.  At higher concentrat ions,  inhibi t ion occurred. 

D P N  and T P N .  Both DPN and  TPN are required for fa t ty  acid synthesis. 
Synthesis is abolished if DPN is omit ted from the complete system, and  is reduced 
to 40% in the absence of TPN (Table III) .  High levels of TP N  (in absence of DPN) 
part ial ly restore act ivi ty  which may  indicate a conversion of TPN to DPN. When 

TABLE III 

S U B S T R A T E  A N D  C O F A C T O R  R E Q U I R E M E N T S  OF T H E  F R A C T I O N A T E D  C H I C K E N  L I V E R  E N Z Y M E S  

~moles ~ incorporated 
into ta:ty acids 

Complete system 0.63 
minus isocitrate 0.02 
minus glucose- I-phosphate o. 2 I 
minus ATP o.oo 
minus CoASH o.ol 
minus DPN o.oi 
minus TPN o.28 
minus MgCI~ 0.66 
minus MnCI~ o.o9 
plus o.15/,moles a-lipoie acid o.59 
plus o.I 5/lmoles thiamine pyrophosphate o.64 

* The complete system contained : 25.o/zmoles potassium phosphate buffer, pH 7.0; 4.o/*moles 
acetate (25o,ooo c.p.m, acetate-i-l*C); io.o/,moles isocitrate; 2o.o/*moles glucose-x-phosphate; 
4.o/,moles ATP; 15.o/,moles GSH; o.2/,moles CoASH; o.25/,moles DPN; o. 3/,moles TPN; 
i.o/*moles MgCls; o.5/,moles MnCls; 2.o mg of protein of Rx; 1.2 mg of Rt; and 2. 5 mg of R~ 
in a total volume of o. 5 ml. 

Re/erences p. 3xo. 
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DPN and TPN were added together to the deficient system, complete restoration of 
fa t ty  acid synthesis was obtained.  

Metal requirement. The presence of Mn ++ is essential for fa t ty  acid synthesis. 
Maximum act ivat ion was obtained at a concentrat ion h'.vel of o.ooi M. MgCI 2 could 
replace Mn ++ but  nmch larger amounts  of MgC12 were required (c/. "Fable III) .  

Othcr reagents 

No further s t imulat ion of the incorporation of acetate into fa t ty  acids is obtained 
by addit ion of a-lipoic acid or thiamine pyrophosphate to the system of cofactors 
already present. Although no s tudy  of gluta thione was made with the chicken liver 
enzymes, this reagent was rout inely  added at a concentrat ion of o.o3 M. Glutathione 
has been demonst ra ted  as an essential component  in the pigeon liver system 2. 

Type o~ ~ally acids synthesized ~tom acelate-I-:4C 

Fa t ty  acids which were synthesized by enzymes at three different levels of pur i ty  
(Table IX:) were resolved into individual  acids by paper chromatography as described 
under  MErHOI)S. With  the CLS or the crude fractions three distinct spots corre- 
sponding to stearic, palmitic, and myristic acid, were detected when the chromato- 
grams were developed with copper acetate and potassium ferrocyanidO. The :4C 
dis tr ibut ion in the chromatograms is shown in Table IV. Most of the :4C was in- 
corporated into palmitic acid, bu t  appreciable amounts  of t4C were also found in 

TABLE IX: 

C H R O M A T O G R A P H I C  S E P A R A T I O N  6 F A T T Y  ACIDS S Y N T H E S I Z E D  F R O M  A C E T A T E - I - 1 4 C  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t*C Recovered in/faction as % o/total 

Fam,~cia ....... ( ; I .S;  ~,~'~h'," - e,,te,,e,,t¢,,,. 

Ethyl ether extract -* "" traces - -  * *" 
Octanoic and shorter 

(solvent front on chromatogram) t ,< t ~ I 
l)ecanoic 2 I ~ I 
Dodecanoic (lauric) 7 3 3 
Tetradecanoic (myristic) 31 15 17 
Hexadecanoic (palmitic) 58 ,'¢o 80 
Octadecanoic (stearic) < I ( 1 " ~  I 

• Incubation conditions are described in "fable I 
" *  Glucose-x-phosphate and DPN were replaced by DPNIt. 

• * * Not estimated. 

myrist ic  and lauric acid. Only traces of 14C were detected in stearic acid. Similar 
results were obta ined when a pooled sample of 14C-labeled fa t ty  acids originating 
from experiments  in which a combinat ion  of R 1, R 2 and  RI was chromatographed 
by the reversed phase chromatography method of HOWARD AND MARTIN s as described 
under  METIIODS (Table V). In  this s tudy  oleic acid was separated from palmitic acid 
after conversion of oleic acid to stearic acid by hydrogenation.  Although stearic and 
oleic acids are contained in the endogenous fat of the enzyme mixture,  these acids 
are synthesized only in very small amounts  from acetate-I-14C by the chicken liver 
fractions under  present experimental  conditions. 

Re/erences p. 3zo. 
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N o  a p p r e c i a b l e  a m o u n t s  of  14C c o u l d  b e  d e t e c t e d  in  t h e  s h o r t - c h a i n  f a t t y  ac id s  

( e t h y l  e t h e r  e x t r a c t )  e v e n  a t t e r  v e r y  s h o r t  i n c u b a t i o n  p e r i o d s  (15 min ) ,  n o r  we re  a n y  

ac ids  t r a p p e d  b y  a d d i t i o n  of  u n l a b e l e d  b u t y r a t e ,  h e x a n o a t e  or  o c t a n o a t e  to  t h e  i n c u -  

b a t i o n  m i x t u r e .  T h i s  is in  c o n t r a s t  to  o b s e r v a t i o n s  w i t h  so lub le  p r e p a r a t i o n s  of  r a t  

a n d  r a b b i t  m a m m a r y  g l a n d n ,  xs in  w h i c h  s h o r t  c h a i n  ac ids  h a v e  b e e n  f o u n d  to  

a c c u m u l a t e .  

TABLE V 

SEPARATION O F  A P O O L ; t D  S A M P L E  O F  1 4 C - L A B E L l e D  FATTY ACIDS INTO INDIVIDUAL ACIDS 

F ~  
'~Z recomred in l,~t~n 

c.p.m. % o! total 

Decanoic (and shorter acids) 2 i , ioo  5.6 
Dodecanoic (lauric) 22,7oo 6.0 
Tetradecanoic (myristic) 54,o0o i4.2 
Hexadecanoic (palmitie) 268,5oo 7o.5 
Octadecanoic (stearic) 8,700 2. 3 
Octadec-9-enoic (oleic) 4,900 i .4 

The reaction mixture was described in the legend for Table I. The enzymes used were R1, R~ and R , .  
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SUMMARY 

The preparation and properties of an enzyme system from chicken liver, capable of synthesizing 
long-chain fat ty  acids from acetate-i-14C, were described. A soluble extract  of liver was resolved 
into 4 distinct enzymic fractions the combination of which was essential for synthesis. A require- 
ment  for ATP, CoA, DPNH, TPN, isocitrate and Mn ++ was established. Under these conditions 
the major product  of the synthesis was palmitic acid but  appreciable amounts  of t4C were also 
found in lauric and myristic acids. 
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