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t he  presence  of a typ ica l  cells ~ b y  c o u n t i n g  500 cells in 
each  ins tance .  

The  pa r t i a l  reversa l  of toxic  effects  of 5-AzCR b y  
cy t id ine  a n d  b y  ur id ine  is e v i d e n t  f rom Tab le  I. B o t h  
me tabo l i t e s  in  5-AzCR t r e a t e d  n o r m a l  mice  d i m i n i s h  t he  
loss of t h y m u s  a n d  of b o d y  weight ,  t h e  dep le t ion  of b lood  
leucocytes  a n d  of bone  m a r r o w  mye lo id  cells as  well  as t he  
occur rence  of a typ i ca l  bone  m a r r o w  cells 2. 

I n  f u r t h e r  s tudies ,  e x p e r i m e n t s  were  des igned  to dis-  
close w h e t h e r  6 -azaur id ine  would  h a v e  t h e  s a m e  effec t  as 
ur id ine  a n d  cyt id ine .  The  p a r t i a l  r eve r sa l  of tox ic  effects  
of 5-AzCR b y  6-azaur id ine  in  n o r m a l  mice  is s h o w n  in  
Tab le  I I .  T h e  mice  used  in  t h i s  i n s t a n c e  were  of lower  
ave rage  we igh t  b y  a b o u t  2-3 g t h a n  in  t he  p r e c e d i n g  ex-  
pe r imen t .  Th i s  m a y  be  t h e  r e a s o n  for  t h e  smal l e r  e x t e n t  
of p ro t ec t i on  a f forded  b y  6 -azaur id ine  in t he  case of 
myelo id  bone  m a r r o w  cells. All  of t he  r e m a i n i n g  exper i -  
m e n t a l  resu l t s  are v e r y  s imi la r  to  those  g iven  in  T a b l e  I. 

The  b iochemica l  m e c h a n i s m  of ac t ion  of 6 -azaur id ine  
has  been  e luc ida ted  to  a cons iderab le  degree  a. 5-Aza- 
cy t id ine  is k n o w n  to  unde r go  p h o s p h o r y l a t i o n  a n d  incor-  
po ra t i on  in to  va r ious  mouse  r ibonuc le ic  acids 4. I n  v i t ro ,  
in a p p r o p r i a t e  c o n c e n t r a t i o n s ,  i t  increases  t he  n u m b e r  of 
c h r o m o s o m a l  b r e a k s  s. I t s  cy to logica l  effects  on  l y m p h o -  
cytes  a n d  especia l ly  on  t h e i r  nuc le i  h a v e  b e e n  desc r ibed  
elsewhere 6. T h e  b lock ing  of i ts  ac t ion  b y  ur id ino  a n d  
cy t id ine  is p r o b a b l y  due  to  t h e  ab i l i t y  of these  nucleos ides  
to  comp e t e  w i t h  5 -azacy t id ine  for  p h o s p h o r y l a t i o n  a n d  
for s u b s e q u e n t  i n c o r p o r a t i o n  in to  cell nucle ic  acids.  

M a m m a l i a n  cells, however ,  do  n o t  i n c o r p o r a t e  6-aza-  
ur id ine ,  a n d  for  t h i s  r e a s o n  i t  seems  t h a t  t h e  r eve r sa l  

effect  of 6 -azau r id ine  in a l l ev ia t ing  t h e  t ox i c i t y  of 5-aza- 
cy t i d ine  is m a i n l y  due  to  t h e  c o m p e t i t i o n  of b o t h  sub- 
s t ances  a t  t he  level  of k inase  sys t em.  

To ou r  knowledge ,  t he  r eve r sa l  of tox ic  effects  of one 
p y r i m i d i n e  a n t i m e t a b o l i t e  b y  a n o t h e r  p y r i m i d i n e  ant i -  
m e t a b o l i t e  h a s  n o t  b e e n  r epo r t ed  u p  to  now. Th i s  phe-  
n o m e n o n  m a y  be  of cons ide rab le  i n t e r e s t  for  t he  chemo-  
t h e r a p y  of cancer .  

Zusammen/assung. Die par t i e l l e  B lock i e rung  de r  toxi-  
schen  Ef fek te  yon  5 -Azacy t id in  in  n o r m a l c n  M~usen  m i t  
Ur id in ,  Cy t i d in  u n d  6 -Azaur id in  wi rd  beschr ieben .  Die 
H e m m u n g  de r  t o x i s c h e n  E f f ek t e  e ines  A n t i m e t a b o l i t e n  
d u t c h  e inen  a n d e r e n  k a n n  fiir die K r e b s c h e m o t h e r a p i e  
y o n  B e d e u t u n g  sein. 
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Recombination Among  UV-induced Adenine-1 
Mutants of  Sch izosaccharomyces  pombe 

I n t r a g e n i c  r e c o m b i n a t i o n a l  m a p p i n g  ha s  been  r epo r t ed  
for severa l  of t he  genes  con t ro l l i ng  a d e n i n e  b i o s yn t he s i s  
in t he  f ission y e a s t  Schizosaccharomyces pombe 1-1o. 

The  p r e s e n t  s t u d y  was ca r r ied  o u t  u s ing  t en  aden i ne  
a u x o t r o p h s  of i n d e p e n d e n t  origin,  k i n d l y  p r o v i d e d  b y  
Professor  U. Leupold .  These  t e n  m u t a n t s  are loca ted  a t  
the  adenine-1  locus a n d  h a d  been  i so la ted  fol lowing i r ra-  
d i a t ion  of t he  w i ld - type  s t ra in ,  of h+ m a t i n g  type ,  w i t h  
UV- l igh t  (LEuPOLDn). Adenine-1  m u t a n t s  are  b locked  a t  
one of the  ea r ly  s t eps  in  p u r i n e  b iosyn thes i s ,  before  the  
f o r m a t i o n  of 5 -amino imidazo le  r i bonuc l eo t i de  (AIR) ,  a n d  
do no t  a c c u m u l a t e  a r ed  p i g m e n t  w h e n  g rown  on  med ia  
c o n t a i n i n g  l imi t ing  a d e n i n e  z,~l. 

The  i so la t ion  n u m b e r s  of t h e  t en  U V - i n d u c e d  adcn ine -1  
m u t a n t s  are  3, 25, 40, 51, 107, 153, 169, 199, 233, a n d  249. 
M u t a n t s  169 a n d  199 are  t e m p e r a t u r e - s e n s i t i v e  auxo-  
t rophs .  

The  t en  m u t a n t s  were  t e s t e d  for  t h e i r  ab i l i t y  to  r ecom-  
bine ,  in  a n  a t t e m p t  to  p r oduce  a n  i n t r a g e n i c  r e c o m b i n a -  
t ion  m a p  of t h e  adenine-1  locus. 

The  resu l t s  of t h e  crosses 1,1~ i n v o l v i n g  all  t h e  poss ible  
pair~vise c o m b i n a t i o n s  of t he  t en  adenine-1  m u t a n t s  in  h+ 
a n d  h -  m a t i n g  t ypes  are  g iven  in  t he  Table .  R e c o m b i n a -  
t ion  f requencies  are expressed  as n u m b e r s  of a d n  + recom-  
b i n a n t s  pe r  10 e v iab le  ascospores  p l a t e d  on  rn in ima l  
m e d i u m  agar  (MMA). I t  was  imposs ib le  to  d e t e r m i n e  
f requencies  of adn+  r e c o m b i n a n t s  in  t h e  crosses i n v o l v i n g  

m u t a n t  233 w i t h  m u t a n t s  25, 51, 107, 169, a n d  199 due  to 
t h e  g r o w t h  of m a i n l y  u n s t a b l e  c o m p l e m e n t i n g  diploids  
a n d  aneup lo ids  on  t he  MMA pla tes  (LEuPoLDX~). 

The  resu l t s  o b t a i n e d  show qu i t e  c lear ly  t h a t  t h e  ten  
U V - i n d u c e d  aden ine-1  m u t a n t s  t e s t e d  r e p r e s e n t  d a m a g e  
a t  t en  d i s t i nc t  s i tes  w i t h i n  t h e  aden ine-1  locus. Seven  of 
t h e  t e n  are  c lus te red  t o w a r d s  one  e n d  of t he  locus,  two 
( n u m b e r s  233 a n d  3) are  close t o g e t h e r  in  t h e  cen t r a l  p a r t  
of t he  aden ine-1  locus, a n d  m u t a n t  40 is loca ted  t owards  
t he  o t h e r  end  of t he  locus. A d d i t i o n a l  UV-,  spon taneous - ,  
a n d  d i e thy l  s u l p h a t e - i n d u c e d  m u t a n t s  also be long  m a i n l y  
to the  same  c lus te r  c o n t a i n i n g  t he  seven  m u t a n t s  (25, 51, 
107, 153, 169, 199. a n d  249) t e s t ed  in  t h e  p r e s e n t  s tudy ,  or 
to  a c e n t r a l  c lu s t e r  w h i c h  inc ludes  m u t a n t s  3 a n d  233 of 
t h e  t e n  t e s t e d  he re  (LEuPOLDX~). T a k e n  t o g e t h e r  wi th  
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Adenine-1 recombination results 

Serial no. 3 25 40 51 107 153 169 I99 233 249 
of m u t a n t  

3 0 74 t66 132 130 160 265 159 11.7 136 
(1.84) (1.76) (3.29) (3.77) (t.7t) (t.73} (t,89) (I.30) (2.13) (4.31) 

25 0.29 206 15.7 8.8 49.5 32,8 17.4 Comple- 16.2 
(3.dl) (5.29) (It.Or) (6.24) (3.28) (5.98) (6 .52)  mentation (6.22) 

40 0.62 260 327 130 325 316 116 237 
(,1.87) (8.99) (5.78) (8.09) (6.27) (5.51} (6.27) (7.21) 

51 0 6.05 10.4 9.7 2.1 Comple- 6.2 
(7.70) (11.57) (8.52) (t0.84) (10.96) mentation (12.43) 

107 0 13.8 13.2 6.95 Comple- 2.15 
(3.42) (6.90) (8.98) (4 .90)  mentation (8.82) 

153 0 7.65 4.24 85 25.9 
(2.89) (8.77) (13.4d) (8.14) (12.2) 

169 0 5.35 Comple- 22.2 
(3.69) (4.86)  mentation (8,56) 

199 0 Comple- 7.8 
(2 .89)  mentation (6.68) 

233 0 98 
( t.8) (5.60) 

249 0 
(5.68) 

Adn + per  l0  s spores  (weighted  m e a n  values,  based  on 2-5  e s t i m a t e s  per cross). All m u t a n t s  induced by  UV. E x a m p l e :  159 (1.30) = 159 adn  + 
recombinants per 10* viable spores. 1.30 - 10 a viable spores plated. 

add i t iona l  d a t a  ~,xz, a p robab le  order  for t he  t en  UV-  
induced  adenine-1 m u t a n t s  is 40 . . . (233 ,  3 ) . . , (25 ,  107, 
249, 51, i99, i69, 153) where  those  m u t a n t s  in b racke t s  
are  c lus tered  toge ther .  

The  r ecombina t i on  frequencies  ob t a ined  are no t  s t r ic t ly  
addi t ive .  P r o b a b l y  d i lu t ion  and  p la t ing  errors  will have  
af fec ted  the  e s t ima tes  of adn  + r e c o m b i n a n t s  per  106 viable  
ascospores,  and  the re  m a y  be p re sen t  also errors  resul t ing  
f rom the  presence  of low frequencies  of diploid cells in 
t he  haplo id  s t ra ins  which  were crossed 13. In  th is  c o n t e x t  
it  is in te res t ing  to  compare  the  th ree  sets  of d a t a  avai lable  
for some crosses b e t w e e n  adenine-8  m u t a n t s  2,S,9. H O L L I -  

DAY 13 has  recen t ly  p o s t u l a t e d  mechan i sms  by  which  non-  
a d d i t i v i t y  in in t ragenic  r ecombina t i on  f requencies  can  
occur.  

Zusammen/assung.  Zehn der  yon  LEUPOLD isol ier ten 
U V - i n d u z i e r t e n  M u t a n t e n  be im A d e n i n - l - G e n  yon  Schizo- 
saccharomyces pombe s ind in zehn  versch iedenen  Stel len 
im Gen  lokalisiert .  
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1 2 8 Deamino -phenylalantne -arginine - vasopressin: 
A Peptide with Highly  Selective Antidiuretic 

Activity 

Dur ing  the  las t  t en  years,  the  effect  of  s l ight ly  mod i fy -  
ing the  chemica l  s t ruc tu re  of  t he  n e u r o h y p o p h y s i a l  hor-  
mones  on the i r  pr inc ipa l  biological act ivi t ies  has  been  
r a t h e r  ex tens ive ly  inves t iga ted  x,*. 

Such s tud ies  have  revea led  t h a t  the  suppress ion  of t he  
phenol ic  OH-group  1,3-12 in pos i t ion  2 as well as the  re- 
mova l  of t he  amino  group  1,*a-1~ in pos i t ion  1 leads to 

highly  ac t ive  c o m p o u n d s  w i t h  in te res t ing  pha rmaco -  
logical profiles.  Some of these  c o m p o u n d s  possess  qual i t ies  
which  - f rom t h e  t h e r a p e u t i c  po in t  of v iew - confer  ad-  
van tages  ove r  t he  na tu ra l ly  occurr ing  neu rohypophys i a l  
hormones .  

We there fore  inves t iga ted  the  inf luence of b o t h  these  
modi f i ca t ions  t o g e t h e r  on h u m a n  an t id iure t ic  h o r m o n e  b y  
syn thes iz ing  and  biologically t e s t ing  deamino t -pheny l  - 
alanine2-arginineS-vasopressin.  

Methyl  L-phenyla lan ina te  was r eac ted  wi th  2, 4, 5-tri- 
ch lo rpheny l  N-benzy loxyca rbony l -L-pheny la l an ina t e  to 


