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f rom cha l comyc in  in t h a t  i t  lacks t h e  C-6 m e t h y l  g roup  
w h i c h  t he  l a t t e r  conta ins .  B o t h  n e u t r a m y c i n  a n d  chalco- 
m y c i n  f i t  in  w i t h  t he  genera l ly  accep ted  biogenesis  of 
t h e  l ac tone  r ing  f rom a po lyke t ide  precursor ,  i tself  fo rmed  
f rom a c e t a t e  and  p r o p i o n a t e  uni ts .  T h u s  an  ace t a t e  u n i t  
is a p p a r e n t l y  i nco rpo ra t ed  in to  t he  C-5, C-6 po r t i on  of 
n e u t r a m y c i n  whereas  a p r o p i o n a t e  u n i t  is i n c o r p o r a t e d  in 
cha l comyc in  5. 

Zusammen/assung. Fi i r  das  A n t i b i o t i k u m  N e u t r a m y c i n  
wi rd  die S t r u k t u r f o r m e l  I abgele i te t .  
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Polarographic Behaviour of Polycytidylic Acid and its Double-Stranded Complex with Polyinosinic 
Acid 

Our  p rev ious  resul t s  h a v e  shown t h a t  d e n a t u r e d  deoxy-  
r ibonuc le ic  acid (DNA) is po l a rog raph ica l ly  reduc ib le  in  
a n e u t r a l  med ium,  while  n a t i v e  double-he l ica l  D N A  is 
non- reduc ib l e  u n d e r  t he  same  cond i t ions  1,2. W e  h a v e  
exp la ined  t h e  po la rog raph ic  reduc ib i l i ty  of d e n a t u r e d  
D N A  b y  t h e  ava i l ab i l i t y  of t he  po t en t i a l l y  reduc ib le  
bases  c o n t a i n e d  in D N A  for t he  e lec t rode  process.  I t  has  
been  p r e s u m e d  t h a t  t he  res idues  of cytosine ,  wh ich  yields 
in  a m o n o m e r i c  form a d i rec t  c u r r e n t  (d-c) po la rog raph ic  
r educ t i on  s tep  a t  p H  7, t a k e  p a r t  in  t he  process  3-s. 
P r o v i d e d  t he  a b o v e - m e n t i o n e d  p r e s u m p t i o n s  are  correct ,  
i t  can  be  expec t ed  t h a t  po lycy t idy l i c  acid (poly C), wh ich  
is a t  n e u t r a l  p H  a r a n d o m  coil w i t h  f l u c t u a t i n g  regions  
of he l ic i ty  6, will b e h a v e  s imi lar ly  to  d e n a t u r e d  DNA, 
whi le  i ts  double-he l ica l  complex  w i t h  poly inos in ic  acid 
po ly  (I) �9 po ly  (C) will be  po la rog raph ica l ly  non- reduc ib le .  
Our  e x p e r i m e n t s  conf i rmed  th i s  e x p e c t a t i o n  in principle.  

Po l a rog raph i c  m e a s u r e m e n t s  were car r ied  ou t  in am-  
m o n i u m  f o r m a t e  w i th  sod ium p h o s p h a t e  b a c k g r o u n d  
electrolyte ,  wh ich  h a d  been  used ear l ier  for D N A  analysis .  
The  i n s t r u m e n t s  used were descr ibed  in our  p rev ious  
pape r s  ~& Po ly  C was p r e p a r e d  b y  us ing  a po lynuc leo t ide  
p h o s p h o r y l a s e  (2.7.7.8) o b t a i n e d  f rom Micrococcus lyso- 
deikticusL Commerc ia l  p r e p a r a t i o n  of po ly  I (California 
Corpo ra t i on  for B iochemica l  Research)  was  k ind ly  
d o n a t e d  b y  Dr. V. KLEINWXC~tTER. All chemica ls  used for 
b a c k g r o u n d  e lec t ro ly te  so lu t ions  were of ana ly t i ca l  grade.  

I n  0.5 M a m m o n i u m  f o r m a t e  w i t h  0.1 M sod ium phos-  
p h a t e  (pH 7) 2 • 1 0 - 4 M  poly  C ( re la ted  to p h o s p h o r u s  
con ten t )  p r o d u c e d  a d-c po la rog raph ic  r educ t i on  s tep  
whose  h e i g h t  cor responded  to  c. 0.6/~A a n d  t he  half-  
s tep  p o t e n t i a l  ( E � 8 9  a b o u t - - 1 . 3 4 V ,  i.e. s l igh t ly  
more  pos i t ive  t h a n  E�89 of d e n a t u r e d  D N A  in t h e  same  
m e d i u m  e. Po ly  I was, in  a g r e e m e n t  w i t h  t h e  polaro-  
g raph ic  non - r educ ib i l i t y  of m o n o m e r i c  h y p o x a n t h i n e  a t  
n e u t r a l  p H  8, inact ive .  The  d-c po l a rog raph i c  s tep  of 
po ly  C a l m o s t  d i s appea red  a f t e r  t h e  a d d i t i o n  of t he  
e q u i v a l e n t  a m o u n t  of po ly  I ( fo rmat ion  of t he  1:1  
c o m p l e x  was  con t ro l l ed  spec t ropho tome t r i ca l l y ) .  

The  osc i l lopolarographic  b e h a v i o u r  of po ly  C, po ly  I 
a n d  po ly  (I) �9 po ly  (C) agreed in pr inc ip le  w i t h  t h e i r  d-c 
po l a rog raph i c  behav iour ,  t h e  s ens i t i v i t y  of t h e  e s t i m a t i o n  
of po ly  C b y  m e a n s  of t he  osc i l lopolarographic  ' f i r s t  cu rve  
t e c h n i q u e  '1 was, however ,  m u c h  higher ,  as c o m p a r e d  
w i t h  d-c po l a rog raph i c  analys is  (Figure 1). Fo r  t he  
osc i l lopolarographic  ana lys i s  on ly  a few t e n t h s  of #g  of 

po ly  C were  necessary.  The  d e p t h  of t he  i n d e n t a t i o n  of 
po ly  C d e p e n d e d  on  t h e  a m m o n i u m  f o r m a t e  concen-  
t r a t i o n  (Figure  2) l ike t h e  d e p t h  of t he  i n d e n t a t i o n  of 
d e n a t u r e d  DNA.  Mixing  of po ly  C w i t h  po ly  I caused a 
decrease  in t he  d e p t h  of t h e  i n d e n t a t i o n  of po ly  C; 
however ,  t h i s  i n d e n t a t i o n  did  no t  d i s a p p e a r  comple t e ly  
even  in t h e  p resence  of a n  excess of po ly  I (Figure 3). 
I t  is possible  t h a t  t h e  presence  of a smal l  i n d e n t a t i o n  or  
a s tep  on t h e  curves  of po ly  ( I ) .  po ly  (C) m a y  be  con-  

at 

s 

Fig. 1. Right section of the cathodic part of the oscillopolarograln 
dE/dt against E. 1.7 • 10-~M poly C in 1.0M ammonium formate 
with 0.1 M sodium phosphate (pH 7). first curve, sec- 
ond curve, . . . . . . .  third curve. 
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Fig. 2. Dependence of the depth of the indentation of poly C on 
the concentration of ammonium formate. 1.7 • 10-SM poly C in 
0.1M sodium phosphate with ammonium formate in the concen- 
tration given in the graph (pH 7). 
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Molar equivalenls of poly I or poly A 

Fig. 3. Formation of the 1:1 complex of poly (C) • poly (I) followed 
by oscillopolarographic technique. Homopolymers were mixed in 
0.1M NaC1 with 0.01M sodium phosphate (pH 7). After 2h of 
incubation at room temperature, the supporting background elec- 
trolyte was added. The oseillopolarographic measurements were 
carried out in 0.3M amlnonium formate with 0.1M sodium phos- 
phate pH 7. The depth of the indentation of poly C was measured 
on the first curve. Concentration of poly C (7.5 • 10-SM) was held 
constant in all samples, while the amount of poly I ( � 9 1 6 9  or 
poly A (~3) varied as indicated in the Figure. 

nec ted  wi th  s ingle-s t rand  breaks  and/or  o the r  irregu- 
larit ies p resen t  in t he  double-hel ical  s t ruc tu re  of poly  
(I) �9 poly  (C), as is t he  case w i th  DNA 9. The mix ing  of 
poly  C wi th  polyadenyl ic  acid (poly A) had  a lmos t  no 
inf luence on the  d e p t h  of t he  i nden t a t i on  of poly  C 
(Figure 3) (poly A does no t  form a complex  wi th  poly  C 
under  the  given conditions6).  

Our p re l iminary  resul ts  ~~ show t h a t  polarographic  
t echniques  m a y  become useful in the  s t u d y  of t he  s t ruc-  
ture  of syn the t i c  polynucleot ides .  A pape r  concerning 
the  charac te r  of processes to which  poly  C and  o the r  
polynucleot ides  are sub jec t  on the  e lect rode will be  
publ i shed  elsewhere. 

Zusammen/assung. Es ergibt  sich, dass  die Po lyzy t idy l -  
s~iure un te r  dem neu t ra len  p H  eine polarographische  

Redukt ionswel le  ~hnlich der  Welle der  dena tu r i e r t en  
Desoxyribonukleins/~ure gew~hrt .  Zur I3es t immung der  
Polyzytidyls~Lure mi t  der  (~ersten Kurve~> genfigt berei ts  
1/10 #g des Stoffes. I m  K o m p l e x  der Polyzyt idyls / iure  
mi t  Polyinosins~iure ist  die Reduz ie rba rke i t  der  Poly-  
zytidyls~Lure el iminiert .  
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Ant i -Tumour  Activity of Carbobenzoxy-L-Asparagine 

Various  neoplasms  in d i f fe rent  an imal  species are 
inh ib i ted  by  t r e a t m e n t  w i th  L-asparaginase der ived f rom 
ei ther  guinea-pig se rum or Escherichia coli 1-5. Certain 
h u m a n  leukemias  were  also found  to  be sensi t ive to  
t r e a t m e n t  wi th  the  bacter ia l  enzyme  6. This effect  was 
ascribed to  the  enzymat i c  deamida t i on  of L-asparagine, 
an amino  acid essent ia l  for the  g rowth  of the  suscept ible  
t u m o u r s L  Since i t  is possible to  p r e v e n t  ut i l izat ion of 
nutr i l i tes  by  s t ruc tu ra l  analogues,  i t  was felt  t h a t  
compounds  s t ruc tura l ly  re la ted  to  L-asparagine m i g h t  
also inh ib i t  t he  g rowth  of L-asparaginase-sensi t ive  
tumours .  Various L-asparagine analogues  were found to  
inhibi t  L-asparaginase ac t iv i ty  of ]~fycobacterium phlei s 
and of r a t  l iver  9. The L-asparaginase ac t iv i ty  of Saccharo- 
myces cerevisiae was previous ly  found  to  be compe t i t ive ly  
inh ib i ted  by  ca rbobenzoxy-L-asparag ine  1~ The p re sen t  
communica t ion  describes the  effect  of the  l a t t e r  c o m p o u n d  
on the  g rowth  of an L-asparaginase-sensi t ive  rouTine 
l y m p h o m a .  

Carbobenzoxy-L-asparag ine  (CBZ-asparagine) was pur-  
chased f rom F luka  AG, Buchs,  Switzer land.  A fine sus- 

pension was ob ta ined  by  homogeniz ing  i t  in normal  saline 
w i th  m o r t a r  and  pestle.  A single in jec t ion  of CBZ- 
asparagine  a t  doses up to  120 mg per  mouse  did no t  
show any  not iceable  toxic  effects.  Fo r  t r e a t m e n t  of 
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