
15. 1. 1970 Specialia 25 

m y c e l i u m  of Heliscus submersus. Boi l ing  w a t e r  appea r s  
to  be  t he  m o s t  eff ic ient  ill e x t r a c t i n g  17 a m i n o  acids 
whi l s t  on ly  10 a m i n o  acids could be  de tec ted  in t he  70% 
e t h a n o l  ex t rac t .  

S u b s e q u e n t  to  th i s  work,  THORPlt showed t h a t  m e t h y l  
e t h y l  k e t o n e / 6 N  HC1 (MEK/HC1, 10: 1) no t  on ly  p r o v e d  
to  be  an  eff ic ient  desa l t ing  m e d i u m  in wh ich  to  r e suspend  
i m p u r e  a m i n o  acid residues,  b u t  p r o v e d  to be a v e r y  
sa t i s f ac to ry  free a m i n o  acid e x t r a c t a n t .  Th i s  was done  b y  
homogen i z ing  f reeze-dr ied  m y c e l i u m  in cold M E K / H C I  
for  15 rain.  Th i s  gave  a sal t -free so lu t ion  of 16 a m i n o  
acids f rom m y c e l i u m  of Tetracladium setigerum which  gave  
v e r y  clear  c h r o m a t o g r a m s  b y  t h e  m e t h o d  descr ibed.  

MEK/HC1 was found  unre l i ab le  for t he  e x t r a c t i o n  of 
t y ros ine  and  leucine,  w h i c h  are r ead i ly  e x t r a c t e d  b y  
boi l ing  water ,  c o m p l e m e n t a r y  to this ,  boi l ing  w a t e r  was  
found,  poor  for t he  e x t r a c t i o n  of h is t id ine ,  a rg in ine  and  
t au r ine ,  all of wh ich  are e x t r a c t e d  read i ly  u n d e r  t h e  con- 
d i t ions  descr ibed b y  MEK/HC1.  

The  resul ts  ind ica te  t h a t  no single m e t h o d  is abso lu t e ly  
sa t i s fac to ry  for t he  e x t r a c t i o n  of free a m i n o  acid pools 

f rom funga l  m y c e l i u m  b u t  a c o m b i n a t i o n  of e x t r a c t s  ob- 
t a i n e d  b y  boi l ing  water ,  a n d  MEK/HC1 should  e x t r a c t  
t he  wides t  possible  r ange  of free a m i n o  acids c o n t a i n e d  in 
t h e  m y c e l i u m  used. 

.Rdsumd. E n  c o m p a r a n t  p lus ieurs  t e c h n i q u e s  pou r  ex- 
t r a i r e  l ' amino -ac ide  l ibre  de la  mycose  fong ique  on  a 
observ6 de g randes  diff6rences en t r e  elles. L ' e a u  bou i l l an t e  
e t l a  m 6 t h y l 6 t h y l c 6 t o n e  HC1 se son t  mon t r6 s  les so lven ts  les 
p lus  efficaces et  d o n n a n t  c h r o m a t o g r a m m e s  les p lus  ctairs. 
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The Effect of Glucose, Glucose Monophosphates 
of Phosphorylase b 

Our  earl ier  work  I showed  t h a t  b o t h  al loster ic  a c t i v a t o r  
A M P  and  i n h i b i t o r  A T P  p r o t ec t  p h o s p h o r y l a s e  b (e-l ,  4- 
g lucan :  o r t h o p h o s p h a t e  g lucosyl t ransferase ,  EC 2.4.1.1) 
aga in s t  t r y p t i c  digest ion.  As is known,  p h o s p h o r y l a s e  b 
is also i n h i b i t e d  a l los ter ica l ly  b y  glucose a n d  Glc-6-P.  I n  
t h e  p re sen t  s t u d y  we h a v e  e x a m i n e d  t he  effect  of these  
inh ib i to r s  on t he  t r y p t i c  d iges t ib i l i ty  of phosphory la se  b. 
I n  addi t ion ,  t he  effect  of G l c - l - P  and  inorganic  p h o s p h a t e  
(Pi), t h e  s u b s t r a t e s  of t he  enzyme,  were also s tudied .  

Materials and methods. 4- t imes  recrys ta l l ized  r a b b i t -  
nmscle  p h o s p h o r y l a s e  b was p r e p a r e d  accord ing  to 
FlSCHEa and  KRESS2. I t  was  f u r t h e r  pur i f ied  b y  pass ing  
i t  t h r o u g h  a co lumn  of S e p h a d e x  G-100 i m m e d i a t e l y  
before  use. The  gel c o l u m n  was equ i l i b r a t ed  w i t h  0 . 0 5 M  
Tris-HC1 buffer  a t  p H  7.2. T r yp t i c  d iges t ion  was car r ied  
ou t  a t  37~ buf fe red  in 0 . 0 5 M  Tris-HC1 a t  p H  7.2. 
The  f inal  c o n c e n t r a t i o n  of t he  c o n s t i t u e n t s  in t he  incuba-  
t i o n  m i x t u r e  ( to ta l  v o l u m e  3.5 ml) were:  m e r c a p t o e t h a n o l  
0 . 0 1 M ;  t r y p s i n  3 . 6 x 1 0  7M;  a n d  phospho ry l a se  b 
3.1 x 1 0 - 6 M  or casein 1.43 mg/ml .  Var ious  c o n c e n t r a t i o n s  
of glucose, Glc-6-P,  G l c - I - P  a n d  Pi  a re  i nd ica t ed  in t he  
figures�9 The  r eac t ion  was s t opped  a f t e r  20 m i n  i n c u b a t i o n  
b y  add ing  1.5 ml  of 10% t r i ch lo roace t i c  acid. Af te r  cen t r i -  
fuga t ion  t he  acid soluble  p r o t e i n  res idues  were de ter -  
m i n e d  spec t ropho to lne t r i c a l l y  a t  280 nm.  I n  t he  case of 
t h e  f luor in le t r ic  inves t iga t ions ,  t h e  d iges t ion  was car r ied  
o u t  in  the  c o n s t a n t  t e m p e r a t u r e  c o m p a r t m e n t  of an  
O p t o n  spec t ro f luo rome te r  Z FM 4C. A t  va r ious  incuba-  
t i on  t imes  t he  emiss ion  and  e x c i t a t i o n  spec t ra  of t he  
samples  were e s t ima ted .  

Results and Discussion. Var ious  concen t r a t i ons  of 
glucose and  Glc-6-P y ie lded a s ign i f ican t  i n h i b i t i o n  of 
t r y p t i c  d iges t ion  of p h o s p h o r y l a s e  b (Figure 1). As 
F igure  1 shows, Glc-6-P h a d  a g rea te r  i n h i b i t o r y  effect  
t h a n  glucose. G l c - l - P  and  Pi  were found,  however ,  to  h a v e  
no  inf luence on t he  t r y p t i c  d iges t ion  of t he  enzyme.  T h a t  
t h e  a b o v e - m e n t i o n e d  c o m p o u n d s  h a d  a n  effect  on  phos-  
phory la se  b and  no t  on  t r y p s i n  was ver i f ied  b y  t he  fac t  
t h a t  t he  r a t e  of t r y p t i c  hydro lys i s  of casein r e m a i n e d  un-  
a f fec ted  b y  these  c o m p o u n d s  a t  t h e  concen t r a t i ons  used. 

and Inorganic Phosphate on the Tryptic Digestion 

The  t r y p t i c  d iges t ion  of t he  e n z y m e  led to a decrease  in 
t he  f luorescence i n t e n s i t y  and  to  a s l ight  sh i f t  of t he  
f luorescence m a x i m u m  f rom 340-350 n m  (Figure  2A). 
The  e x c i t a t i o n  s p e c t r u m  of t he  p ro t e in  d id  n o t  a l t e r  
d u r i n g  t h e  digest ion.  The  p r o t e c t i v e  effect  of Glc-6-P 
aga ins t  t he  t r y p t i c  d iges t ion  of p h o s p h o r y l a s e  b can  also 
be  de tec ted  f luor imet r ica l ly  (Figure  2B). S imi la r  resul t s  
were o b t a i n e d  also w i t h  glucose�9 

I t  is k n o w n  t h a t  a f te r  t r e a t m e n t  of p ro t e in s  w i t h  8 M  
urea,  i.e. a f t e r  all t he  t r y p t o p h a n  res idues  of t h e  p ro t e in  
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Fig. 1. Effect of glucose (0 - -0 ) ,  Glc-6-P (O--O), Glc-I-P (A A) 
and inorganic phosphate (Pl) (&--A) on the tryptie digestion of 
phosphorylase b. 
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have  been brought  into an aqueous  hydrophi l ic  environ-  
ment ,  all the  fluorescence spectra of proteins  become the  
same (maxima at  350 nm)a. As t ryp t i c  digestion causes a 
similar  change in the  micro-env i ronment  of t r yp tophan  
residues, p robably  this change is responsible for the  ob- 
served long-wave shift  of the  fluorescence spectrum. The 
decrease of the  fluorescence in tens i ty  shown in Figure  2 
m a y  also be due to this change, since the  q u a n t u m  yield 
of phosphorylase  b is reduced by  urea. A dis turbance in 
the  energy of migra t ion  m a y  also p lay  a role. 
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Fig. 2. Changes in the fluorescence spectrum of phosphorylase b 
during tryptic  digestion. (A) Without Gle-6-P; (B) with 3.6 mM Gle- 
6-P. The spectra were determined after 0-min (Q--O), 10-rain (A--A), 
20-Inin (�9169 and 50-nfin ( • 2 1 5  incubation. The fluorescence 
was excited at 290 nm. 

As is known,  phosphorylase  b is inact ive  in the  absence 
of AMP. Ear l ie r  da t a  indicate  an effect of AMP on the  
conformat ion  of the  enzyme t,4, 5. The  demons t ra ted  
pro tec t ive  effect of A T P  1, glucose and Glc-6-P against  
t ryp t ic  digest ion s t rongly suggest t ha t  allosteric inhibi tors  
do not  favour  the  na t ive  inac t ive  s ta te  of the enzyme,  but ,  
like AMP, cause conformat ional  changes in phosphorylase  
b. Since substrates  tes ted by  us did not  influence the  
t ryp t ic  digest ibi l i ty  of phosphorylase  b, the  p ro tec t ive  
effects demons t ra t ed  seem to be specific of allosteric 
transi t ions.  

Zusammen/assung. Glukose und Glc-6-P h e m m e n  die 
Tryps inhydro lyse  yon Phosphorylase  b konzent ra t ions-  
abhgtngig, was darauf  hinweist ,  dass die al losterischen 
Inh ib i to ren  yon Phosphorylase  b die na t iv  e Konf igura t ion  
des E n z y m s  vergndern.  
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I n t e r c o n v e r s i o n  o f  T - 2 6 3 6  A n t i b i o t i c s  P r o d u c e d  b y  

In  a previous  paper  1, 2, we repor ted  the  isolat ion and 
s tructures  of T-2636 ant ibiot ics  produced by  Streptomyces 
rochei var.  volubilis a. The s t ruc tura l  relat ions of these 
ant ibiot ics  are as follows. 

T-2636 A (I) �9 
dehydrogenation 

hydrogenation 
T-2636 D (III) 

(II 14-acetate) (2'-dihydro II  14-acetate) 

deacetylat ionl  I acetylation deacetylation I l acetylation 

dehydrogenation 
T-2636 C (II) ~ ~ T-2636 F (IV) 

hydrogenation 
(2'-dihydro II) 

In  this paper  we describe the  enzymat ic  in terconvers ion 
of these 4 antibiotics.  The  enzymat ic  deace ty la t ion  oc- 
curred when (I) was t rea ted  wi th  ra t  l iver  homogena te  4 
or the  enzymes  f rom the  s t reptomyces,  Aspergillus 
so]ae 5, Asp. niger and Trametes sanguinea% The acetyl  
group a t  C14 of (I) was deace ty la ted  enzymat ica l lyL  

The ac t iv i ty  of the  enzyme obta ined  f rom the  fer- 
men ted  b ro th  of the  s t reptomyces  by  f ract ional  precipi ta-  
t ion wi th  e thanol  (30-60%) followed by  ch roma tog raphy  
on D E A E  cellulose was r emarkab ly  much  s t ronger  t han  
o ther  enzymes  when (I) was used as substrate .  

The ac t iv i ty  of the  enzyme is op t imal  a t  p H  7 and at  
40 ~ and can be kep t  stable in an aqueous  solut ion at  
33~ for 30 rain in the  range of p H  4.0 to 9.0, bu t  t rea t -  
men t  of the  enzyme a t  p H  3 and p H  10 under  s imilar  

Streptomyces rochei v a r .  v o l u b i l i s  

condit ions leads to 25% and 85% decrease of the  ac t iv i ty ,  
respect ively.  By  hea t ing  the  solution at  80 ~ for 10 rain 
at  p H  7, 75% inac t iva t ion  is observed.  The ac t iv i ty  is 
inhibi ted (60%) by  10-3M of NaAsO,.  

The  enzymat ic  react ion is reversible as well. W h e n  
e thyl  acetate ,  e thyl  formate  and e thyl  propionate  were 
used as acyl  donor, (II) was conver ted  by  the  enzyme to 
(1) 7, (II) 14-formate C26HaaNOs, mp  175-177~ (dec.), 
[e~)2 -- 259 (c : 1.0, MeOH),  UV:  ~maxEtOH 227 nm (e = 
49,200) and (II) 14-propionate,  respectively.  The  acyl  
groups in t roduced  a t  C14 were de termined  by  the  N M R -  
and IR-spec t ra .  

Deace ty la t ion  of (II) 8, 14-diacetate and (II) 8, 14-di- 
propionate  by  the  enzyme  gave the  corresponding 8- 
ace ta te  and 8-propionate  in good yield, respect ively.  The  
enzyme deacyla tes  the  acyl  groups at  C14 of the  sub- 
s trates  selectively.  
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