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(U-l~C)tyrosine.  Th e  t e s t  p rocedure  was s t a n d a r d i z e d  b y  
us ing  a c o n s t a n t  enzymic  a c t i v i t y :  2.43 txg d o m i n a n t  
i sozyme a t  30~ 16 h i n c u b a t i o n  per iod  u n d e r  s t a n d a r d  
condit ions~a,  14. Us ing  L-dopa-~4C as t h e  subs t ra t e ,  t he  
e n z y m e  h a d  a I~m of 4.5 • 10 -4 M 1~. T he  Vm~x w as  37.1 • 
10 -~ pmole  L - d o p a  c o n v e r s i o n / m i n / m g  p ro t e in  12. The  
e n z y m e  was i n c u b a t e d  w i t h  L-(U-l*C)tyros ine  in t he  
p resence  and  absence  of 14 agents ,  each  a t  t h r ee  dose 
levels  ( table) .  

Results and discussion. All agen t s  ut i l ized showed di f fer ing 
degrees  of i n h i b i t o r y  effects  u p o n  t he  d o m i n a n t  h u m a n  
m e l a n o m a  ty ros inase  ac t iv i ty .  The  i n h i b i t o r y  effects in-  
c reased w i t h  increased  d rug  concen t r a t i on .  A l t h o u g h  
pyroga l lo l  or ph lo rog luc ino l  d id  n o t  affect  t y ros inase  
a c t i v i t y  a t  9 • 10 -5 M, t he  e n z y m e  was i n h i b i t e d  a t  h ighe r  
concen t r a t i ons .  Compar i son  of t h e  d rug  i n h i b i t o r y  effects  
a t  9 •  -5 M, d i e t h y l d i t h i o c a r b a m a t e  was  the  m o s t  
p o t e n t  i n h i b i t o r  b u t  g lu t a th ione ,  m e r c a p t o e t h y l a m i n e  
a n d  h y d r o q u i n o n e  i n h i b i t e d  t he  e n z y m e  50% or more.  
The  d i h y d r o x y -  a n d  t r i h y d r o x y - b e n z e n e  compounds ,  
su l fhyd ry l  agen t s  and  ascorbic  acid m a y  be  cons idered  
as r educ ing  agents .  A m o n g  t he  d i h y d r o x y - b e n z e n e  
de r i va t i ve s  (hydroqu inone ,  catechol ,  resorcinol) ,  h y d r o -  
qu inone  (1,4 d i h y d r o x y b e n z e n e )  i n h i b i t e d  the  e n z y m e  
to  a g rea t e r  e x t e n t  t h a n  resorc inol  (1, 3 d i h y d r o x y b e n z e n e )  
a t  9 • 10 -~ 3/i a n d  9 • 10 .4 M. Resorc inol  i n h i b i t i o n  was 

g rea t e r  t h a n  t h a t  of ca techo l  (1, 2 d i h y d r o x y b e n z e n e )  
a t  all concen t r a t i ons .  The  t r i h y d r o x b e n z e n e s ,  pyrogal lo l  
(1, 2, 3 t r i h y d r o x y b e n z e n e )  a n d  ph lorog luc ino l  (1, 3, 5 t r i -  
h y d r o x y b e n z e n e )  m a y  be  b e t t e r  i nh ib i t o r s  a t  h i g h e r  
concen t r a t i ons .  Thus ,  t he  n u m b e r  a n d  g e o m e t r y  of t h e  
phenol ic  g roups  i n  t he  benzene  c o m p o u n d s  a p p e a r  im-  
p o r t a n t  in t he  i n h i b i t i o n  of t y ros inase  ac t iv i ty .  
The  su l fhyd ry l  compounds ,  m e r c a p t o e t h y l a m i n e  a n d  
g lu t a th ione ,  were p o t e n t  i n h i b i t o r s  of ty ros inase .  L-  
cys te ine  was ef fec t ive  a t  t h e  h ighes t  concen t r a t i on .  The  
d imer  of m e r c a p t o e t h y l a m i n e ,  cys t amine ,  a n d  t he  d i m e r  
of cyste ine ,  cys t ine ,  showed  reduced  i n h i b i t o r y  effects  
poss ib ly  t he  r e su l t  of conve r s ion  of su l fhyd ry l  g roups  to  
disulf ide bonds .  The  smal l  i n h i b i t o r y  effect  of m e t h i o n i n e  
m a y  resu l t  f r om m e t h y l a t i o n  of t he  - S H  reac t ive  group.  
In t e r e s t i ng ly ,  d i e t h y l d i t h i o c a r b a m a t e  (DDC), c o n t a i n i n g  

I 

S = C - S - -  b u t  n o t  - S H  was t h e  m o s t  p o t e n t  inh ib i to r .  
Ascorbic  acid was  a p o t e n t  i n h i b i t o r  a t  t he  h ighe r  con-  
cen t ra t ions .  F u r t h e r ,  a c h e l a t i n g  agent ,  E D T A ,  showed  
a smal le r  i n h i b i t o r y  effect  on  ty ros inase  a c t i v i t y  t h a n  
DDC, sugges t ing  t h a t  che la t ion  m a y  n o t  be  t he  m e c h a n i s m  
of e n z y m a t i c  i n h i b i t i o n  b y  t he  l a t t e r .  
Compar i son  of t he  p r e sen t  i n h i b i t o r y  effects of those  
agen t s  p rev ious ly  ut i l ized upon  ty ros inase  a c t i v i t y  in  
c rude  and  f r a c t i o n a t e d  m e l a n o m a  h o m o g e n a t e s  s revea led  
s imi la r  t r e n d s  a n d  results .  
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Summary. P r o t o p l a s t s  de r ived  f rom A spergillus flavus are shown  to be  capab l e  of syn thes i z ing  a f l a tox ins  w h e n  in-  
c u b a t e d  in a chemica l ly  def ined m ed i um .  14C-Acetate a n d  ~4C-Versicolorin A, added  to  p ro top l a s t s  f rom 3-day-old  
myce l ium,  are i n c o r p o r a t e d  in to  a f l a tox in  B~. 

One g rea t  d i f f icu l ty  in t h e  s t u d y  of funga l  m e t a b o l i s m  
is t h e  presence  of a t o u g h  cell wal l  wh ich  p r e v e n t s  easy  
access to  the  cy top l a s m i c  c o n t e n t  a n d  hence  to  t he  
enzymes  t h a t  i t  con ta ins .  However ,  some success us ing  
m e c h a n i c a l  d i s r u p t i o n  of m y c e l i u m  has  been  ach ieved  
in e n z y m a t i c  s tud ies  of funga l  s econda ry  m e t a b o l i s m  1,2. 
D u r i n g  our  s tud ies  on  a f l a t o x i n  b iosyn thes i s  we h a v e  
a t t e m p t e d  to  p roduce  ac t ive  e n z y m e  p r e p a r a t i o n s  f rom 
Aspergillus tiaras, us ing  a v a r i e t y  of d i s r u p t i v e  me thods ,  
w i t h  v a r y i n g  degrees  of success. Severa l  nega t i ve  resu l t s  
wh ich  we h a v e  o b t a i n e d  h a v e  been  a t t r i b u t e d  to  dena-  
t u r i n g  effects  d u r i n g  t h e  d i s r u p t i v e  procedure .  However ,  
one m e t h o d  w h i c h  does n o t  d e p e n d  on  m e c h a n i c a l  

Table 1. Production of aflatoxin in Reddy's chemically defined 
medium by protoplasts from myeelium of Aspergillus ]lavus N1 of 
different ages 

Age of mycelium Aflatoxin (Ezg) formed per 2 ml suspension after: 
(days) 0 h 1 h 2 h 3 h 18 h 

1 4.96 5.46 5.55 5.10 8.08 
2 9.92 11.84 14.53 14.89 14.96 
3 5.60 5.60 8.08 9.50 13.75 
4 3.20 2.00 0.50 0.50 2.70 
5 7.10 5.30 1.80 1.20 2.10 

d i s r u p t i o n  is t h e  r e m o v a l  of t he  cell wal l  b y  e n z y m a t i c  
d iges t ion,  r e su l t i ng  in t he  f o r m a t i o n  of p ro top l a s t s  8,4. 
These  are  m u c h  more  easi ly  d i s rup t ed  t h a n  i n t a c t  
m y c e l i u m  a n d  hence  are more  l ike ly  to  yield ac t ive  
e n z y m e  p repa ra t i ons .  P r o t o p l a s t s  are c u r r e n t l y  be ing  
used to  i nves t i ga t e  funga l  organel les  5, cell wal l  syn thes i s  6 
and  an t ib io t i c  p r o d u c t i o n L  T h u s  we h a v e  s tud ied  t h e  
p o t e n t i a l  of p ro top las t s ,  de r ived  f rom t o x i n - p r o d u c i n g  
s t r a in s  of A. ]lavus, for c o n v e r t i n g  possible  i n t e r m e d i a t e s  
to  the  a f l a tox ins  as a p re requ i s i t e  to  the  s t u d y  of i so la ted  
cell-free enzymes .  
Materials and methods. The  lyt ic  e n z y m e  was p r e p a r e d  
f rom Trichoderma viride CBS 354-33 (k indly  suppl ied  b y  
D r  J. Pebe rdy ,  U n i v e r s i t y  of N o t t i n g h a m )  us ing  t he  
m e t h o d  of P e b e r d y  and  Issacs  s. The  g r o w t h  m e d i u m  

1 P. Dimroth, H. Walter and F. Lynen, Eur. J. Biochem. 73, 
98 (1970). 

2 R. Singh and D. P. H. Hsieh, Appl. environ. Microbiol. 31, 743 
(1976). 

3 J . R .  Villanueva and I. Gareia Aeha, Meth. Mierobiol. d, 665 
(1971). 

4 J .F.  Peberdy and R. K. Gibson, J. gen. Microbiol. 69, 325 (1971). 
5 B. Davis, IV[. T. D'Avillez Paixao, S. G. Deans and J. E. Smith, 

Trans. Br. myeol. Soe., in press. 
6 O. Necas, Baet. Rev. 35, 149 (1971). 
7 P. Faweett, P. Bronwen Loder, M. J. Duncan, T. J. Beesley 

and E. P. Abraham, J. gen. Mierobiol. 79, 293 (1973). 
8 J; F. Peberdy and S. Issacs, Microbios. Lett. 3, 7 (1976). 
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Table 2. Incorporation of U-14C-acetate and G-~4C-versieolorin A into aflatoxin B 1 by protoplasts derived from 3-day-old mycelium, sus- 
pended in Reddy's chemically defined medium minus sucrose incubated for 3 h 

Precursor Product aflatoxin B 1 
Amount added Anmunt formed 

~zCi Specific activity (mei/mole) [xCi Specific activity (mCi/mole) Percent conversion* 

(U)-l~C-Acetate 0.21 234.2 0.0006 34.7 0.28 
(G)-I4 C-Versicolorin A 0.0084 28.6 0.0013 21.2 15.5 

* [~Ci product 
• 100. 

tzCi precursor 

con ta ined  5.0 g Aspergillus /lavus myce l ium d ry  weigh t  
per  l i tre in place of the  polysacchar ide  used by  P e b e r d y  
and  Issacs. Trichoderma viride was m a i n t a i n e d  on the  
g rowth  med ium conta in ing  2% agar. 
Aspergillus/lavus N1 (a single spore isolate of CMI 91019b) 
was ma in ta ined  on po ta to  dext rose  agar. A spore sus- 
pens ion  was p repa red  in 0.1% sodium lauryl  su lpha te  
f rom a 14-day-old culture.  A 250 ml conical  flask con- 
t a in ing  50 ml R e d d y ' s  9 chemical ly  def ined m e d i u m  was 
inocula ted  wi th  1 ml  of spore suspension (12 • 106 spores) 
and  incuba ted  a t  25 ~ for 3 days  on a r o t a ry  incuba to r  
(100 rev/min) .  The myce l ium was ha rves t ed  and  washed  
wi th  buffer-s tabi l izer  (0.4 M MgSO 4 in 0.2 M p h o s p h a t e  
buffer,  p H  5.8) t h e n  suspended  in t he  lyt ic  enzyme  
p repa ra t i on  (200 mg myce l ium/ml  lyric enzyme) and an 
equal  volume of buffer-s tabi l izer  was then  added.  The 
diges t  was incuba ted  for 3 h a t  25 ~ in a ro t a ry  incuba to r  
(100 rev/min) .  P ro top las t s  were t h e n  isolated using the  
m e t h o d  of P e b e r d y  4. Versicolorin A was  isolated f rom 
Aspergillus parasiticus 1-11-105 Whl  (kindly suppl ied by  
Dr J. Benne t t ,  Tulane Univers i ty ,  Louisiana) using the  
m e t h o d  descr ibed by  Lee et  al. ~~ 14C-Versicolorin A was 
p repa red  using the  m e t h o d  of Lee et  al. ~1. 'Vers iconal  
Ace ta te '  and Versicolorin C were ob ta ined  f rom cul tures  
of A. flavus N 1 t r ea t ed  w i t h  dichlorvos ~2. S t e r igma tocys t in  
was k indly  suppl ied by  Dr J. S. Holker  of the  Unive r s i ty  
of Liverpool .  
All po ten t i a l  subs t ra tes  were dissolved in N,N, d imethy l -  
fo rmamide  (Analar) and added  as solut ions (total  of 
100 ~g subst ra te)  to suspensions of p ro top las t s  in buffer-  
stabil izer.  "When incuba ted  in R e d d y ' s  medium,  1 ml  of 
p ro top l a s t  suspension (680 rim; OD = 0.26 = 32 mg 
protoplas ts )  was added  to 9 ml  of R e d d y ' s  medium.  All 
expe r imen t s  were incuba ted  a t  25~ 2 ml  por t ions  of 
t he  suspens ion  were r emoved  at  var ious  t ime  intervals .  
To ac t  as a control  exper iment ,  p ro top las t s  were p repa red  

Table 3. Conversion of added compounds to afiatoxins using proto- 
plasts derived from 3-day-old myceliunb suspended in buffer-sta- 
bilizer 

Precursor added Aflatoxin (~xg) formed per 2 ml suspension 
(100 ~xg[10 ml) after: 

lh 18h 

Versicolorin A 3.60 13.00 
Sterigmatocystin 5.67 9.57 
Versieolorin C 4.00 -- * 
'Versiconal acetate' 3.70 -- * 
No precursor -< 0.05 ~ 0.05 

* No reading taken. 

f rom A. /lavus myce l ium and  placed in buffer-s tabi l izer  
w i t h o u t  the  add i t i on  of a ca rbon  source. The af ia toxins  
were ex t r ac t ed  f rom the  suspension wi th  ch loroform and  
e s t ima ted  spec t ropho tome t r i ca l l y  b y  measur ing  the i r  
ex t inc t ion  at  363 n m  (Nabney  and  Nesbitt~a). The 
af la toxins  were then  e s t ima ted  visual ly  on th in  layer  
c h r o m a t o g r a m s  using to luene:  e thy l  a c e t a t e : a c e t o n e :  
glacial acet ic  acid (60:25 : 15 : 2, v/v) as the  so lvent  sys tem.  
14C-Versicolorin A and  ~*C-Aflatoxin B 1 were re -chroma-  
t og raphed  unt i l  the i r  specific ac t iv i ty  was c o n s t a n t  
before coun t ing  the  samples  in a l iquid sc int i l la t ion 
coun te r  (Packard,  Tr icarb Model 3300). 
Results and discussion. R e d d y ' s  med i u m has been  shown 
to s t imula te  a f la toxin  b iosynthes is  in A. flavus N1 
cultures,  therefore ,  i t  was used as a sui table  chemica l ly  
def ined m e d i u m  ill the  inves t iga t ion  of a f la tox in  bio- 
syn thes i s  by  pro toplas t s .  In  order  to  opt imize  af la toxin  
format ion ,  p ro top las t s  f rom myce l ium of d i f fe ren t  ages 
were inves t iga ted  (table 1). 
P ro top la s t s  f rom 1-day-old myce l ium seem to have  l i t t le  
af la toxin  p roduc ing  capabi l i ty  over  the  f i rs t  few h b u t  
t h e y  do acquire  the  abi l i ty  to form af la toxins  dur ing  
the  18 h period.  P ro top las t s  f rom 4- and  5-day-old 
myce l ium appear  to degrade  af la toxin  over  the  init ial  
2 h per iod of incuba t ion ;  th is  resul t  has  been  observed  
on a n u m b e r  of occasions wi th  cul tures  of A. /lavusl*, 
which  show a decrease in af la toxin  concen t r a t ion  wi th  
increasing age of mycel ium.  I t  was no ted  t h a t  a f la toxins  
were a l ready  p re sen t  in the  p ro top la s t  p r epa ra t i ons  
showing t h a t  t h e y  had  been  synthes ized  by  the  mycel ia l  
s tage and no t  all of t h e m  secreted before and  dur ing  
p ro top la s t  fo rmat ion .  
One dif f icul ty  w i th  in t e rp re t ing  these  resul ts  is t h a t  as 
p ro top las t s  are ' naked '  mycel ium,  deviod of a cell wall,  
t h e y  will p r o b a b l y  rever t  to p r i m a r y  me tabo l i sm or re- 
synthes ize  cell wall  ma te r i a l  w h e n  p laced  ill 1Reddy's 
medium.  This  seems to  be ref lected ill the  resul ts  of the  
2- and  3-day-old mater ia l ;  where  a f la toxin  b iosyn thes i s  
occurs mos t  r ap id ly  over  the  f i rs t  few h b u t  slows down 
dur ing  the  subsequen t  18-h-period, cer ta inly,  a f te r  18-h 
mycel ia l  cell wMls are discernable  in all p ro top l a s t  
p repara t ions .  

9 T. Reddy, L. Viswanathan and T. A. Venkitasubramanian, 
Appl. Mierobiol. 22, 393 (1971). 

10 L. S. Lee, J. W. Bennett, A. F. Cueullu and J. B. Stanley, 
J. agric. Fd Chem. 23, 1132 (1975). 

1J L.S.  Lee, J. W. Bennett, A. F. Cncullu and R. Ory, J agric. 
Fd Chem. 2,/, 1167 (1976). 

12 H.W. Schroeder, R. J. Cole, R. D. Grigsby and H. Hem, Jr, 
Appl. Microbiol. 27, 394 (1974). 

13 J. Nabney and t3. F. Nesbitt, Analyst 90, 155 (1965). 
14 J.G. I-Ieathcote and M. F. Dutton, Tetrahedron 25, 1497 (1969). 
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A n o t h e r  d i f f icul ty  is t h a t  t he  a f l a tox in  b iosyn thes i s  
obse rved  is t he  r e su l t  of a n u m b e r  of e n z y m e  act ivi t ies .  
These  ac t iv i t i e s  m a y  be d iv ided  in to  2 m a i n  phases ,  a) pre-  
s u m a b l y  t he  f o r m a t i o n  of a n  a n t h r a q u i n o n e  p recurso r  
v ia  a po lyke t ide  s y n t h e t a s e  a n d  b) a c leavage  phase  
invo lv ing  a t  leas t  4 r ing -c leav ing  s teps  i nvo lv ing  enzymes  
h a v i n g  d i f fe ren t  s u b s t r a t e  specif ici t ies  15. I t  seems l ikely 
t h a t  t h e  l a t t e r  enzym es  are i nduced  in response  to t he  
a p p e a r a n c e  of a n  a n t h r a q u i n o n e  p recurso r  wh ich  in t he  
l i gh t  of c u r r e n t  ev idence  is p r o b a b l y  ave ru f in  16, or a 
closely r e l a t ed  c o m p o u n d  17. 
I t  is, however ,  c lear  t h a t  p r o t op l a s t s  de r ived  f rom 
m y c e l i u m  of d i f fe ren t  ages are  capab le  of de novo  afla-  
t o x i n  b iosyn thes i s ,  t h i s  be ing  conf i rmed  b y  t h e  convers ion  
of labe l led  ~4C ace t a t e  to  a f l a tox in  ( table  2) a n d  i t  t he re fo re  
follows t h a t  t h e y  m u s t  c o n t a i n  t he  t o t a l  c o m p l e m e n t  of 
enzymes  requ i red  for a f l a tox in  b iosyn thes i s .  
I n  o rder  to  i nves t i ga t e  some of these  e n z y m e  act ivi t ies ,  
a n u m b e r  of p r o v e n  a n d  poss ible  i n t e r m e d i a t e s  in  ar ia-  
t ox in  b io syn th s i s  were added  to  t he  p r o t o p l a s t  p r epa ra -  
t ions .  Severa l  of t he  i n t e r m e d i a t e s  were c o n v e r t e d  to afla-  
t o x i n  whi le  cont ro l s  c o n t a i n i n g  no  added  c o m p o u n d  d id  
n o t  p roduce  a f l a tox in  d u r i n g  t h e  same per iod  ( table  3). 

It was observed that protoplasts rapidly take up anthra- 
quinone from the stabilizer-buffer solution as they became 
stained a yellow-orange colour in the presence of anthra- 
quinone precursors with a corresponding loss of colour 
from the solution. It was shown that penetration of the 
membrane had occurred by adding versicolorin A to a 
suspension of protoplasts which were then centrifuged. 
The resultant protoplast pellet was washed with buffer- 
stabilizer, lysed by freezing and thawing in buffer (pH 5.8), 
and the membrane fraction was centrifuged down; 35% 
of the versicolorin A that had been added was present 
in the supernatant fraction indicating that it may pass 
into the protoplasm. 
Work in this laboratory is currently being carried out 
with lysed protoplasts and preliminary experiments show 
t h a t  t h e y  are su i t ab l e  for p r e p a r i n g  cell-free e x t r a c t s  of 
A. flavus capab le  of ca r ry ing  ou t  severa l  of t h e  s teps  
i n v o l v e d  in a f l a tox in  b iosyn thes i s .  

15 R. Thomas, in: Biogenesis of Antibiotics Substances, p. 160. 
Academic Press, New York 1965. 

16 M. Lin and D. P. H. Hsieh, J. Am. chem. Soc. 95, 1668 (1973). 
17 Y. Berger and J. Jadot, Bull. Soe. chim. Belg. 85, 271 (1976). 
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Summary. A new q u a n t i t a t i v e  m e t h o d  for  a s se s smen t  of t he  biological  a c t i v i t y  of t he  cy top la smic  fac tors - regula tors ,  
con t ro l l ing  t he  r a t e  of ca ta l a se  syn thes i s  in  r a t  l iver  on  p o s t - t r a n s c r i p t i o n a l  s tage,  ha s  been  worked  out .  The  n a t u r e  
of these  fac tors  h a s  been  es tab l i shed .  

There  are d a t a  in  t he  l i t e r a t u r e  conce rn ing  t he  m e c h a -  
n i sms  of r egu la t ion  of p r o t e i n  syn thes i s  r a t e  a t  t he  pos t -  
t r a n s c r i p t i o n a l  levels  in  va r ious  euka ryo t i c  t i ssues  1-4. 
S t u d y i n g  t he  m e c h a n i s m  of syn thes i s  of ca ta lase  ( K F  
1.11.16), Uer~oyama a n d  Ono 3,~ h a v e  s h o w n  t h a t  in  r a t  
l iver  cells t he  syn thes i s  of t h i s  p r o t e i n  is con t ro l l ed  a t  t he  
t r a n s l a t i o n a l  level  b y  2 fac to rs  found  in t h e  c y t o p l a s m  in 
a soluble  s ta te .  These  a u t h o r s  h a v e  found  t h a t  in  a cell- 
free s y s t e m  one of t he  fac tors  (Finh) m a y  b i n d  to  t he  
ca t a l a se - syn thes i z ing  r ibosomes ,  t h u s  suppress ing  t he  
syn thes i s  of th i s  enzyme,  whereas  t he  o t h e r  f ac to r  (Fa~t) 
p r e v e n t  assoc ia t ion  of t he  Finh w i t h  polysomes~,  *. The  
p r e sen t s  i nves t i ga t i on  ha s  b e e n  a imed  ~t  t h e  d e v e l o p m e n t  
of a q u a n t i t a t i v e  m e t h o d  for a s ses smen t  of t he  a c t i v i t y  
a n d  e luc ida t ion  of t he  n a t u r e  of t he  fac to rs  con t ro l l ing  t he  
syn thes i s  of ca ta lase  in  r a t  l iver.  
Materials and methods. I n v e s t i g a t i o n s  h a v e  been  carr ied  
o u t  in  ma le  r a t s  we igh ing  160-180 g. T he  fac tors  were 
i so la ted  accord ing  to  U e n o y a m a  a n d  Ono 8,* us ing  ion- 
exchange  c h r o m a t o g r a p h y  a n d  r e - c h r o m a t o g r a p h y  on 

D E A E  cellulose. The  Fact a n d  Fln~ were i so la ted  f rom the  
s u p e r n a t a n t  and  p H  5 f r ac t ion  of r a t  l ive r  respect ively ,  so 
t h a t  c h r o m a t o g r a p h y  of t he  Fact was  pe r fo rmed  on  t he  
p o s t - m i t o c h o n d r i a l  s u p e r n a t a n t ,  whereas  p r io r  to  isola- 
t i o n  of t he  Finh t h e  p H  5 f r ac t ion  h a d  b e e n  dia lysed.  Since 
the  fac tors  are e x t r e m e l y  labile, all  of t he  p rocedure s  on 
i so la t ion  a n d  pu r i f i ca t i on  h a v e  been  pe r fo rmed  a t  4~ 
E l u t i o n  of t he  fac to rs  f rom DEAE-ce l lu lose  co lumns  was 
ach ieved  w i t h  buf fers  c o n t a i n i n g  increas ing  concen t r a -  
t ions  of KC1 a t  a f low r a t e  of 10 ml /h .  I n  t he  p r e p a r a t i o n s  
of t he  factors,  t h e  c o n c e n t r a t i o n  of t he  p ro t e in  was 
e s t i m a t e d  accord ing  to  L o w r y  e t  a l ) ,  t h e  SH-g roup  con-  
t e n t  b y  t he  m e t h o d  of a m p e r o m e t r i c  t i t r a t i o n  6, t h e  ca t a -  
lase a c t i v i t y  b y  t h e  m a n g a n o m e t r i c  m e t h o d  7 and  electro-  
pho re t i c  m o b i l i t y  was  assessed in po lyac ry l amide  gels 
(PAAG).  D e p e n d i n g  on  cond i t ion  of t he  expe r imen t ,  disk-  
e lec t rophores i s  was  pe r fo rmed  in  a 7% P A A G  or in  l inea r  
g r a d i e n t  of P A A G  (from 2.5 to  8% acry lamide) .  The  
a m i n o  acid compos i t i on  was e v a l u a t e d  b y  descend ing  
p a p e r  c h r o m a t o g r a p h y .  

Certain parameters of the factors controlling the rate of synthesis of 
catalase in rat liver 

Parameters Faot FJnh 

SH-groups (viM/rag) 0.174 ! 0.0095 0.106 -4- 0.0106 
Protein concentration (mg/ml) 0.123 =E 0.015 0.073 • 0.007 
Activity (~M/min/g of liver) 625 200 
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