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The  in t e r conve r s ion  be tween  ( I I I )  a n d  (IV) was t h e  
same  as t h a t  b e t w e e n  (I) and  (II).  ( I I I )  was  d e a c e t y l a t e d  
to  (IV) 7 b y  t h e  e n z y m e  p r e p a r a t i o n  p r e p a r e d  f rom t h e  
s t r ep tomyces ,  a n d  (IV) was a c e t y l a t e d  to  (III)  7 in  t h e  
p resence  of e t h y l  a ce t a t e  a n d  t h e  enzyme.  

W h e n  (II) was  a d m i n i s t e r e d  i n t r a v e n o u s l y  4 to  a r a b b i t ,  
(IV) 7 was i so la ted  f rom the  bi le  a n d  ur ine.  This  impl ies  
t h a t  t h e  c a r b o n y l  group a t  C2, was  reduced  select ively  b y  
a n  e n z y m e  in r abb i t s .  Af ter  oral  a d m i n i s t r a t i o n  of (I) to  
r a t s  4 (II)  a n d  (IV) were de tec ted  in t h e  ur ine  a n d  t h e  
p lasma.  An  ac t ive  f ruc t ion  for t he  d e h y d r o g e n a t i o n  of 
(IV) to  (II) 7 was  o b t a i n e d  f rom the  crude  e n z y m e  so lu t ion  
of t h e  s t rep to Inyces  b y  0.26 to  0.53 s a t u r a t i o n  of 
(NH4)~SO 4. The  a c t i v i t y  of e n z y m e  is o p t i m a l  a t  p H  3. 
The  r a t e  of d e h y d r o g e n a t i o n  w i t h  th i s  e n z y m e  was in-  
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creased a p p r o x i m a t e l y  5-fold b y  an  e x t e r n a l  a d d i t i o n  of 
1 0 - a M  Hg++ ion. 

A m o n g  3 h y d r o x y l  g roup  a t  C 8, C14 an d  C 2, in  (IV), on ly  
t h e  h y d r o x y l  g roup  a t  C e, was  d e h y d r o g e n a t e d  to c a r b o n y l  
group.  (I)7 was de t ec t ed  w h e n  (III)  was i n c u b a t e d  a t  
p H  2 w i t h  t h e  enzyme.  

F r o m  these  f indings ,  i t  is obv ious  t h a t  t h e  cu l tu re  
b r o t h  of S. rochei var .  volubilis con ta ins  en zy mes  w h i c h  
show deace ty la t ion ,  a c y l a t i o n  a n d  d e h y d r o g e n a t i o n  
ac t iv i ty .  The  en zy mes  f rom Aspergillus a n d  Trametes 
also ca ta lyze  d e a c e t y l a t i o n  revers ib ly .  

Zusammen]assung. Mit  ange re i che r t en  E n z y m p r / i -  
p a r a t e n  v o n  Streptomyces rochei vat .  volbulis sowie e in igen 
Pi lzen l iessen s ich die A n t i b i o t i c a  T-2636 A (I) u nd  
D (III) zu C (II) bez iehungsweise  F (IV) revers ibe l  
desacetyl ieren.  Die  A n t i b i o t i c a  (III) u n d  (IV) w u r d e n  
auch  In i t  d em E n z y m  S. rochei var .  volubilis dehydr i e r t .  

T. FUGONO, ]~. HIGASHIDE, 
T. SuzuKI, H. *kTAMAMOTO, 
S. HARADA a n d  T. KISHI 

Research and Development Division, 
Takeda Chemical Industries, 
Osaka (Japan), 11 August 1969. 

I n c o r p o r a t i o n  of  M a c r o m o l e c u l e s  i n t o  the  S a l i v a r y  

Since the  obse rva t i ons  of AVERY, MAcLVzoD an d  
McCARTHY 1 on  t he  t r ans f e r  of genet ic  i n f o r m a t i o n  in 
Pneumococcus a f t e r  t r e a t m e n t  w i t h  DNA,  o thers  h a v e  
e x t e n d e d  the i r  i nves t iga t ions  to  var ious  mic ro -o rgan i sms  
a n d  m a m m a l i a n  cells. In  h igher  organisms,  one would  
expec t  t h a t  t he  foreign DNA, a f t e r  i t  has  passed  t h r o u g h  
several  m e m b r a n e s  and  been  t r a n s p o r t e d  t h r o u g h  b lood 
or p l a n t  sap, will be  des t royed  b y  t he  n a t u r a l l y  occur r ing  
nucleases  2. However ,  GARTLER 8'4 found  t h a t  a sma l l  
a m o u n t  of i n t a c t  D N A  is i nco rpo ra t ed  i n to  hos t ' s  ( h u m a n  
cells) DNA, t he  m a j o r  p a r t  be ing  degraded  b y  t he  cells. 

C e l l s  of Dipteran L a r v a e  

HILL 5, 6 has  also obse rved  a D N A  u p t a k e  in bone  mar row,  
t h y m u s  an d  spleen cells. A m u t a g e n i c  ac t ion  of foreign 
D N A  has  been  c la imed  b y  FAHMY an d  I~'AHMY 7 in 
Drosophila. 

Materials and methods. Drosophila melanogaster and  
Chironomus thurnmi l a rvae  were used in t h e  p r e s e n t  
s tudies .  CI~-RNA of r a t  l iver  (300 ~xg/ml, specific a c t i v i t y  
200,000 dpm/~zg) a n d  H3-DNA of Escherichia coli (425 ~zg/ 
ml, specific a c t i v i t y  1,000,000 dpm/p.g) were a d m i n i s t e r e d  
in to  the  l a rva l  body  b y  m e a n s  of micro in jec t ions .  The  
a m o u n t  of r ad i o ac t i v e  s u b s t a n c e s  i n t r o d u c e d  in to  t he  
l a rva l  b o d y  was of the  o rder  of 1.5 ~xl. 

T h e  sa l iva ry  g lands  were d issected  a t  ce r t a in  t ime  in ter -  
va ls  a f t e r  t h e  in jec t ions .  T h e  g lands  were e i the r  s q u a s h e d  
or sec t ioned a f t e r  f i xa t ion  a n d  embedd ing .  The  incorpora -  
t ion  of t h e  r ad i o ac t i v e  molecules  was fol lowed by  
a u t o r a d i o g r a p h y  s. 

Results and discussion. One h o u r  a f te r  mic ro in jec t ion ,  
t h e  in jec ted  H a - D N A  is found  in t h e  cy top lasm.  L a t e r  on, 
i t  en te r s  t h e  nucle i  of t h e  s a l v a ry  glands.  T h e  g rea t e s t  
a c t i v i t y  in t h e  nuclei  is obse rved  4-5  h a f t e r  micro-  
in jec t ion .  Most  of t h e  r a d i o a c t i v i t y  is localized on  t he  
D N A  b a n d s  of t h e  g i an t  c h r o m o s o m e s  of Drosophila a n d  
Chironomus (Figure) .  A D N A a s e  t r e a t m e n t  r emoves  m o s t  
of t h e  r ad ioac t iv i ty .  

Autoradiography of a section through a salivary gland cell after 
injection of foreign H3-DNA. 
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Ct*-RNA is m o s t l y  i n c o r p o r a t e d  in to  t he  c y t o p l a s m  
a f t e r  1 h fol lowing t he  in j ec t ion  and,  to  a v e r y  sma l l  
ex ten t ,  i n to  t h e  nuc leus  a n d  t he  c h r o m o s o m a l  regions.  
Af te r  6 h, t he  a c t i v i t y  has  increased  in c y t o p l a s m  and  also 
t he  nucleolus.  M a n y  obs e r va t i ons  sugges t  t h a t  t h e  in-  
ges ted  foreign D N A  becomes  p a r t  of the  nuc l ea r  
c h r o m a t i n  9,10. 

I n  our  expe r imen t s ,  t he  label l ing,  a f t e r  H3-DNA injec-  
t ion,  is f ound  in t he  c y t o p l a s m ;  l a t e r  on, i t  a c c u m u l a t e s  
in  t he  nucleus,  on  t h e  p o l y t e n e  chromosomes .  KONG a n d  
FICQ 11 obse rved  t h a t  a f t e r  in j ec t ion  of p h a g e  CI~-DNA 
in to  newts ,  r a d i o a c t i v i t y  c an  be  found  in t he  l a m p b r u s h  
c h r o m o s o m e s  of t h e  oocytes.  I t  is r epo r t ed  t h a t  w h e n  H 3- 
D N A  (from E. coli) is i n t r o d u c e d  in to  t he  b l a s tomeres  of 
Pleurodeles embryos ,  r a d i o a c t i v i t y  is soon found  in t h e  
nuclei  and  can  l a t e r  be  d i s t r i b u t e d  be t w een  t he  d a u g h t e r  
nuclei  12 

The  i n c o r p o r a t i o n  of m a c r o p h a g e  R N A  in to  l y m p h  
nodes  has  been  s tud ied  b y  FISI~MAX et  al. 1~. LACOUR et  
al. 14 h a v e  obse rved  t h a t  E h r l i c h  asci tes  t u m o r  cells 
a b s o r b  large a m o u n t s  of exogenous  R N A  w i t h o u t  
a p p a r e n t  des t ruc t ion .  Our  a u t o r a d i o g r a p h i c  ana lyses  
show t h a t  r a t  l iver  C14-RNA is m a i n l y  found  in t he  cyto-  
p l a s m  a n d  in t h e  nucleol i  of t he  s a l iva ry  g l a n d  cells of 
Dipteran larvae.  

Zusammenfassung. A u t o r a d i o g r a p h i s c h  wurde  festge-  
stel l t ,  dass  sich in j iz ier te  D N S  m i t  der  D N S  der  p o l y t o n e n  
C h r o m o s o m e n  v e r b i n d e t  u n d  in die Zel lkerne der  Speichel-  
dri ise e i n g e b a u t  wird. 
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Presence and Adaptive Changes of Citrate Cleavage Enzyme in the Yeast R h o d o t o r u l a  gracil is  1 

Ci t ra t e  c leavage  e n z y m e  S (ATP  c i t r a t e  lyase:  E.C. 
4.1.3.8) is wide ly  a s s um ed  to  be  a f i rs t  r egu la to r  e n z y m e  
of t he  f a t  s torage  sequence  f rom c i t r a t e  in a n i m a l  t issues,  
where  i ts  level  depends  on t he  n u t r i t i o n a l  s t a t e  of t h e  
o rgan i sm 3. This  c o m m u n i c a t i o n  deals  w i t h  t he  p resence  
of a c i t r a t e  c leavage  e n z y m e  also in a yeas t  species a n d  
w i t h  i ts  l ong - t e rm  changes  in response  to  d i f fe ren t  
e x t e r n a l  c a r b o n  sources. T he  yeas t  Rhodotorula gracilis 
is a n  obl iga te  ae robe  f a t - s to r ing  organism,  wh ich  in ade-  
q u a t e  c o n d i t i o n s  can  deve lop  a t r ue  ' obes i ty  '4. I n  t h e  
e n v i r o n m e n t a l  cond i t ions  of f a t  s torage  a h igh  level  of 
c i t r a t e  c leavage  e n z y m e  has  been  observed ,  a n d  t h i s  sug- 
gests  a n  i n t e r p r e t a t i o n  of f unc t i on  and  regu la t ion  of t h i s  
e n z y m e  in some y e a s t  cells ana logous  to  t h a t  p roposed  for  
a n i m a l  cells. 

Experimental. The  o rgan i sm used was a s t r a i n  Pan of 
Rhodotorula gracilis, o b t a i n e d  f rom t he  l s t i t u t o  di Micro- 
b iologia  Agra r i a  of t he  U n i v e r s i t y  of Milan.  F r o m  t h e  
same  col lect ion were also o b t a i n e d  o the r  yeas t  s t r a in s  of 
Saccharomyces cerevisiae a n d  Candida utilis. Yeas t s  were 
c u l t i v a t e d  in a l iqu id  s y n t h e t i c  m e d i u m  h a v i n g  t h e  follow- 
ing composi t ion ,  pe r  l i te r :  (NH4)2SO 4, 15 m m o l e s ;  
K2HPO4, 5.7 mmoles ;  NaC1, 8.6 m m ol e s ;  MgSO 4, 
4 mmoles ;  CaCI,, 2.3 m m ol e s ;  FeCi 3, 0.018 m m ol e s ;  Ca 
p a n t o t h e n a t e ,  5 mg ;  th iamine-HC1,  5 rag;  glucose or  
o t h e r  c a r b o n  sources, as i nd i ca t ed  in t he  Tab les  and  in t h e  
F igure ;  f ina l  p H  was  4.5. Such  a m ed i um ,  r ich  in sugar ,  
was  d e s c r i b e d  b y  LI:NDI~ 5 as pa r t i cu l a r l y  su i t ab le  to  
o b t a i n  a ' f a t - y e a s t ' :  ex t ens ive  f a t  depo t s  are  micro-  
scopical ly  vis ible  in  Rhodotorula gracilis cells a f t e r  cul t i -  
v a t i o n  u n d e r  these  cond i t ions  in presence  of 20-200 m M  
glucose. 

G r o w t h  t ook  p lace  in well  ae ra t ed  f lasks w i t h  eccent r ic  
ag i t a t ion ,  a t  30 ~ Fo r  t he  larger  cu l tu res  a New B r u n s -  
wick Microferm F e r m e n t o r  was  used. 

Fo r  e n z y m e  d e t e r m i n a t i o n s  cells Were col lected b y  
cen t r i f uga t i on  and  d i s rup t ed  in a B r a u n  glass-beads  h o m o -  

genizer  (5 g of beads  pe r  g of yeas t ;  30 sec a t  70 rev/sec)  
us ing  as suspend ing  m e d i u m  100 m M  p o t a s s i u m  phos-  
p h a t e  + 10 n l M  2 - m e r c a p t o e t h a n o l  + 10 m M  MgCI~, a t  
p H  7.0. The  suspens ion  was he ld  30 ra in  a t  4 ~ w i t h  s t i r -  
r ing  and  t h e n  cent r i fuged  a t  20,000 g for  30 min  to  o b t a i n  
a c lear  ex t rac t .  

A pa r t i a l  pu r i f i ca t ion  of c i t r a t e  c leavage  e n z y m e  was 
ach ieved  b y  p r ec ip i t a t i on  w i t h  (NH4)~SO 4 ( f ract ion 0 .7-  
1 .6M,  pt-I 6.8) and  passage  t h r o u g h  a Sepharose  4B 
column.  F rac t i ons  a f t e r  gel f i l t r a t ion  s tep  c o n t a i n e d  mini -  
ma l  or no  m a l a t e  d e h y d r o g e n a s e  ac t iv i ty .  S t a b i l i t y  of 
e n z y m e  p r e p a r a t i o n s  depends  v e r y  s t rong ly  on  pH,  
o p t i m a l  conse rva t i on  be ing  o b t a i n e d  a t  p H ' s  be tween  6.5 
a n d  7.0. 

I d e n t i f i c a t i o n  and  a c t i v i t y  m e a s u r e m e n t s  of c i t r a t e  
c leavage  e n z y m e  were ca r r ied  ou t  in  reac t ion  m i x t u r e s  
h a v i n g  t he  fol lowing bas ic  compos i t i on :  200 m M  Tris- 
ItC1 buffer ,  10 m M  MgSO4, 10 m M  g l u t a t h i o n e - S t t ,  
10 m M  sod ium ci t ra te ,  0.2 m M  CoA-SH,  5 m M  ATP,  
0.2 m M  N A D I t ,  3 I U  cryst ,  m a l a t e  dehydrogenase ,  20 -  
50 ~xl/ml e n z y m e  p repa ra t i on .  Oxa l ace t a t e  f o r m a t i o n  was  
fol lowed b y  c o n t i n u o u s  m o n i t o r i n g  of op t ica l  e x t i n c t i o n  
change  a t  366 n m  in a n  E p p e n d o r f  r ecord ing  p h o t o m e t e r ,  
t h e r m o r e g u l a t e d  a t  30 ~ R o u t i n e  t e s t s  were car r ied  ou~ 
a t  p H  8.4 a n d  s t a r t ed  w i t h  A T P .  
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