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can  be  a d d u c e d  f rom the  r a t i o  of erythro- to  threo-isoleucine. 
P r e p o n d e r a n c e  of e i t he r  L-Val 2- or  D-Val4-angolide m u s t  
cause  th i s  r a t i o  to  d e p a r t  f r om un i ty .  Ango l ide  f r ac t ions  
were i so la ted  f rom P. sacchari grown in  t h e  p resence  of 
l . -val ine a t  8 d i f fe ren t  c o n c e n t r a t i o n s  in  t h e  r a n g e  
2 .5-20 ~zg/ml. I n  acid h y d r o l y s a t e s  of these  f r ac t ions  t h e  
m e a n  I l c : a l l e  r a t i o  was 1.03, w i t h  a r a n g e  0.97-1.18. 
P r e v i o u s  work  w i t h  t h e  2 ep imer ie  isoleucine de r i va t i ve s  
p r o d u c e d  b y  mi ld  hyd raz ino ly s i s  of angol ide  ha s  s h o w n  
t h a t  l i t t l e  if a n y  e p i m e r i z a t i o n  of isoleucines  occurs  
d u r i n g  acid hydro lys i s  3. W e  the re fo re  conc lude  t h a t  t h e  
r a t io  of erythro- to  threo-isoleucine res idues  in t h e  angol ide  
f r ac t ions  is close to  un i ty .  I t  fol lows t h a t  exogenous  
L-valir~e p r o m o t e s  t he  b i o s yn t he s i s  of l .-Val ~- a n d  D-Val*- 
angol ide  in equa l  a m o u n t .  

Th i s  conc lus ion  ha s  i n t e r e s t i n g  b i o c h e m i c a l  impl ica-  
t ions .  F o r m a t i o n  of t h e  2 s t e reo i somers  in  equa l  a m o u n t  
is p l a u s i b l y  exp l a ined  on ly  if b o t h  ar ise  f rom a c o m m o n  
precursor .  Th i s  p recu r so r  m u s t  c o n t a i n  one  res idue  of 
va l ine  a n d  one  of isoleucine,  w i t h  t h e  a d d e d  prov iso  
t h a t  b o t h  res idues  are  b i o c h e m i c a l l y  equ iva len t ,  so t h a t  
w h i c h  one  unde rgoes  i nve r s ion  is en t i r e ly  a m a t t e r  of 
chance .  Th i s  supposes  a h igh  degree  of s y m m e t r y  in t h e  
p r ecu r so r  molecule ,  a n d  excludes  f rom c o n s i d e r a t i o n  a n y  
o p e n - c h a i n  s t ruc tu re ,  w h i c h  m u s t  necessar i ly  c o n t a i n  2 
a m i n o a c i d  res idues  in  n o n - e q u i v a l e n t  e n v i r o n m e n t s .  

W e  the re fo re  p ropose  t h a t  b i o s y n t h e s i s  of t h e  ' m o n o -  
va l ine  angol ides ' ,  a n d  hence  b y  i m p l i c a t i o n  of angol ide  
itself, p roceeds  b y  w a y  of a n  a l l -L-eyc lo te t r adeps ipep t ide  
precursor ,  t h e  s ingle B-res idue be ing  i n t r o d u c e d  b y  r a n d o m  
inve r s ion  of one or  o t h e r  of t h e  t w o  e n v i r o n m e n t a l l y  a n d  
s t e r eochemica l ly  e q u i v a l e n t  L-aminoac id  res idues.  I t  

seems to  us  l ike ly  t h a t  a s imi la r  m e c h a n i s m  m a y  ope ra t e  
in  t he  b io syn thes i s  of o t h e r  m i c r o b i a l  pep t ides ,  such  as 
spor idesmol ide  I, v a l i n o m y c i n ,  g r a m i c i d i n  S, a n d  fungi-  
spor in ,  for w h i c h  essen t ia l ly  s y m m e t r i c a l ,  all-l, cyclic 
p recursors  m a y  p l a u s i b l y  be  fo rmu la t ed .  These  in t u r n  
m a y  be  specia l  cases of a genera l  m e c h a n i s m ,  b y  w h i c h  
D-aminoac id  res idues  in  mic rob ia l  pep t ides  o r ig ina t e  b y  
i nve r s ion  of p rev ious ly  i n c o r p o r a t e d  L-residues. An  en- 
zyme-ca t a ly sed  d e h y d r o g e n a t i o n / h y d r o g e n a t i o n  mecha -  
n i s m  b y  w h i c h  such  inve r s ion  m a y  occur  ha s  r ecen t l y  
b e e n  p roposed  ~. 

A de ta i l ed  a c c o u n t  of t h i s  work  will  be  p u b l i s h e d  
elsewhere.  

Zusammen/assung. E i n  G e m i s c h  yon  Ango l id  u n d  
se inen  drei  v a l i n h a l t i g e n  H o m o l o g e n  aus  L-va l inha l t ige r  
K u l t u r  yon  Pithomyces sacchari e n t h i e l t  gleiche Mengen  
zweier  I somere  m i t  n u r  e inem Val in res t ,  was  w a h r s c h c i n -  
l ich m a c h t ,  dass  Angol id  d u r c h  U m k e h r u n g  eines L-Rests  
aus  e i n e m  z y k l i s c h - s y m m e t r i s c h e n  Vor lgufe r  e n t s t e h t .  
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X a n t h i n e  D e h y d r o g e n a s e  in the  B i o s y n t h e s i s  of  the  Eye  P t e r i n  P i g m e n t s  of Drosophila rnelanogaster 
I t  h a s  b e e n  e s t ab l i sh ed  in p r e v i o u s  s tud ies  1, 3 t h a t  t h e  

wi ld  t y p e  of Drosophila melanogaster, grown  on t he  
KELLER a n d  GLASSMAN 3 cu l t u r e  m e d i u m ,  w i t h  4 - h y d r o x y -  
p y r a z o l e  (3,4-D) p y r i m i d i n e  (or H P P )  a t  0 . 0 8 g / 1 0 0 m l  
c o n c e n t r a t i o n ,  o r ig ina tes  phenocop ie s  of t h e  ' m a r o o n -  
l ike '  (MAL) m u t a n t .  I t  is k n o w n  t h a t  th i s  m u t a n t  lacks  
t h e  x a n t i n e  deyd rogenas e  e n z y m e  ( X D H ) ,  a n d  t he r e fo re  
in  t h e  ma le s  t h e r e  is no  i s o x a n t h o p t e r i n  in  a n y  m e a s u r a b l e  
a m o u n t ,  whi le  t h e r e  is a n  increase  of i t s  p r ecu r so r  2 -amino-  
4 - h y d r o x y p t e r i n 3 .  F u r t h e r m o r e ,  t h e  M A L  m u t a n t  shows 
a r e m a r k a b l e  decrease  of t h e  a m o u n t  of t h e  eye p i g m e n t  
d rosop te r in .  

S imi la r  e x p e r i m e n t s  p e r f o r m e d  w i t h  H P P  on  t h e  
' sep ia '  (SE) m u t a n t  4 h a v e  s h o w n  t he  d i s a p p e a r a n c e  of 
t h e  i s o x a n t h o p t e r i n  in  t h e  males ,  a n  increase  of t h e  
level  of 2 - a m i n o - 4 - h y d r o x y p t e r i n  a n d  a decrease  of 
s e p i a p t e r i n  w h i c h  is t h e  eye p i g m e n t  of t h i s  m u t a n t .  
Th i s  decrease  reaches  a c e r t a i n  level  t h a t  c a n n o t  be  
lowered,  even  if t h e  H P P  c o n c e n t r a t i o n  in t h e  cu l tu re  
m e d i u m  is increased.  T h e  effects  of t h e  a d d i t i o n  of H P P  
to  t h e  wi ld  t y p e  a n d  to  t h e  SE  m u t a n t  are  o b v i o u s l y  
s imi lar .  W h i l e  t h e  wi ld  t y p e  t r e a t e d  w i t h  H P P  or ig ina tes  
t h e  p h e n o c o p y  of t h e  M A L  m u t a n t ,  t h e  SE  m u t a n t  
t r e a t e d  does n o t  h a v e  a co r r e spond ing  b i o c h e m i c a l  
p h e n o t y p e  in a n y  Drosophila melanogaster s ingle  m u t a n t .  

W e  h a v e  the re fo re  t r i ed  to  i so la te  a m u t a n t  s t r a i n  of 
wh ich  t h e  SE  m u t a n t  t r e a t e d  w i t h  H P P  is t h e  p h e n o c o p y .  
B y  cross ing t h e  SE  w i t h  the  M A L  m u t a n t ,  i t  h a s  b e e n  
possible  to  i so la te  a doub le  m u t a n t  s t r a i n  which ,  w h e n  
ana lyzed  b y  s p e c t r o p h o t o m e t r y  a n d  c h r o m a t o g r a p h y ,  
shows t h e  s ame  b iochemica l  p h e n o t y p e  of t h e  S E  t r e a t e d  

w i t h  H P P .  I n  fact ,  because  of t h e  S E  m u t a t i o n ,  sep iap te -  
r in  is t h e  eye p i g m e n t  while,  because  of t h e  M A L  m u t a -  
t ion,  t h e r e  is no  X D H  e n z y m e  a n d  acco rd ing ly  no  iso- 
x a n t h o p t e r i n .  Since i t  is imposs ib le  to  d i s t i ngu i sh  b y  
e x a m i n a t i o n  b e t w e e n  t h e  SE  a n d  t h e  doub le  m u t a n t ,  
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Fig. 1. Optical density at 420 nm of homogenized heads of Droso- 
phila melanogaster males SE ( . . . .  ), MAL/SE (----)  and SE treated 
with HPP ( . . . . .  ). Means of 5 experiments for each different age. 

• Vertical lines indicate S.E. 
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a second X chromosome marker has been introduced, 
that  is the 'crossveinless' mutat ion which modifies the 
Mar phenotype only. Spectrophotometric measurements 
(Figures 1 and 2) have been carried out on both sexes 
at different stages of development to compare the SE 
mutan t  with the SE H P P  ~ treated, and with the MAL/ 
SE mutant  strain. For  each. sex and for each of the 
7 ages examined (3rd instar pupae and 1st, 3rd, 5th, 
7th, 10th, 15th day from the emergence) 5 groups of 
40 animals were weighed, boiled for 1 min in distilled 
water and beheaded. The heads were 'homogenized with 
2.5 ml of EtOH/H~O (30: 70) brought to pH 2 with HCI, 
filtered through a mitlipore membrane (AP 200 1300) 
and examined by a Beckman DU 2 spectrophotometer 
in the range 200-500 nm. Among the absorption peaks 
we have chosen the one at 420 nm which is related to 
sepiapterin. The chromatographic analysis has been 
carried out with the n-propanol: NH~OH 5% (2:1) 
system on \Vhatman No. 1 filter paper using a MinerM- 
light nm 365 as detecting lamp. Migration t ime was 
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Fig. 2. Optical density at 420 nm of homogenized heads of Droso- 
phila melanogaster females SE (---), MAL/SE (----} and SE treated 
with HPP ( . . . . .  ). Means of 5 experiments for each different age. 
Vertical lines indicate the S.E. 

about  24 h. I t  was possible to observe the disappearance 
of the isoxanthopterin in the SE males treated with 
HPP,  an increase of 2-amino-4-hydroxypterin, and a 
decrease of sepiapterin that  reaches the same level as 
in the double mutant .  

These results and the previous studies on the wild 
type suggest tha t  the decrease of the red and the yellow 
pigments (drosopterin and sepiapterin respectively) is 
caused by the inhibition of the X D H  enzyme. Since this 
enzyme is known to convert  2-amino-4-hydroxypterin 
into isoxanthopterin in the pterin metabolism, it seems 
clear tha t  the disappearance of isoxanthopterin should 
be related to the decrease of the red and yellow pigments. 
In the normal males, the isoxanthopterin is part ly stored 
in some organs (testicles, etc.) and part ly converted into 
the eye pigment. The females, lacking the main receptor 
organs, can utilize only as much isoxanthopterin as is 
necessary to get the maximum amount  of the eye pig- 
ment,  the excess being eliminated. The inhibition of 
X D H  obviously effects only the amount  of the eye 
pigment which is synthesized through the isoxanthopte- 
tin, while the rest, coming from the normal pterin 
metabolism, cannot be inhibited. 

Riassunto. Ii t ra t tamento  con H P P  di mutant i  SE di 
Drosophila melanogaster ha dato la fenocopia biochimica 
del doppio mutante  MAL/SE (diminuzione della sepiapte- 
rina, aumento delle biopterine e, nei maschi, assenza della 
isoxantopterina con accumulo del precursore 2-amino-4- 
idrossipterina). Si discute il ruolo dell 'enzima X D H  nel 
metabolismo in istudio. 
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M i s e  en  gv idence  d ' u n e  act iv i t~  m a n n o s y l - t r a n s f e r a s e  d a n s  l e s  ce l lu le s  e m b r y o n n a i r e s  de pou le t  et  
in f luence  de la  d i f f~renc ia t ion  ce l lu la i re  

Dans l '*tude de Ia biosynthgse des glycoprotgines, le 
probl~me actuel consiste A loealiser, ~ isoler et ~ caract6- 
riser les syst~mes enzymatiques responsables du transfert 
et de la fixation des molecules glucidiques sur la chaine 
polysaccharidique. Parmi les systSmes cellulaires dispo- 
nibles, les cellules embryonnaires de poutet, du fair de 
lenr activit6 m6tabolique intense, sont un materiel de 
choix, d 'autant  plus qu'elles se prStent remarquablement  
au fractionnement cellulaire :,~. 

Une 6rude pr61iminaire in vivo nous a montr6 que le 
mannose s ' incorporait  dans les macromolfcules glyco- 
prot6iniques des cellules d 'embryon de poulet. Nous 
avons alors essay6 d'61aborer un syst6me acellulaire, 
susceptible d'incorporer in vitro ce pr6curseur glucidique 

part ir  de sa forme coenzymatique active: le GDP- 
mannose. 

Un fractionnement cellulaire limit6, en saecharose 
0,25M, conduit ~ 3 fractions successives. Aprgs broyage 
de l 'embryon A froid en tampon Tris-HC1 5 ×10-~M, 
pH 7, 0,25M en saccharose, par 2 lois 10 passages suc- 
cessifs dans un homog6n6iseur de type Potter-Elvehjem, 

une premiere centrifugation pendant 15 rain k 15000g 
permet  d'61iminer les cellules non broy6es, les noyaux 
et les mitochondries. Les 4/5 du surnageant post-mito- 
chondrial ainsi obtenu sont centrifuges pendant  1 h 
195000g; un culot de microsomes est ainsi s6par6 de la 
phase cytoplasmique non particulaire. Chacune de ces 
fractions snbcellulaires est incub~e avec le pr~curseur 
glucidique pendant 1 h ~ 37 °C. Les macromol~cules sont 
pr6cipit~es par une concentration finale de 10% en aeide 
trichlorac~tique sur filtre Whatman  (Glass paper, type 
GF/B, diam~tre 2,5cm) et lav~es sur filtre par un 
m61ange m6thylal-m6thanol (4/1). Des t6moins sont trait6s 
dans les m6mes conditions, au temps 0. La radioactivitS, 
rapport6e ~ la teneur en prot6ines dos6es par la m6thode 
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