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p o r a t e  choles terol  to  fulfill  a n  essent ia l  m e m b r a n e  func-  
t ion.  L-form m e m b r a n e s  r e t a i n  I ) I ) -carboxypept idase ,  a n  
e n z y m e  invo lved  in cell wal l  p e p t i d o g l y c a n  syn thes i s  in  
a t i g h t l y  m e m b r a n e - b o u n d  fo rm requ i r ing  d e t e r g e n t  
ac t ion  for solubi l izat ion.  F r o m  th i s  b e h a v i o u r  t he  e n z y m e  
would be  expec ted  to  be long  to  t he  ' in t r ins ic '  m e m b r a n e  
p ro te ins  whose  func t ion  n o r m a l l y  depends  on  t he i r  as- 
soc ia t ion  w i t h  m e m b r a n e  phosphol ip ids .  However ,  t r e a t -  
ment  w i t h  phospho l ipase  C a n d / o r  e x t r a c t i o n  w i t h  ace- 
t o n e / N H 4 O H  r e m o v e d  u p  to  90% of the  phospho l ip id  
f rom L-form m e m b r a n e s  b u t  lef t  DD-carboxypept idase  
a c t i v i t y  la rgely  in tac t .  
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T h i n  sect ions  of Saccharomyces cerevisiae a n d  Candida 
utilis were f loa ted  on col loidal  gold (5 n m  ~ ) label led  w i t h  
t h e i r  homologous  a n t i m a n n a n  an t ibodies .  M a n n a n  was 
found  c o n c e n t r a t e d  in t h e  deve lop ing  sep tum,  a t  t he  
p e r i p h e r y  of t he  cell wal l  a n d  nea r  t he  p l a s m a l e m m a .  I n  
bud  scars, m a n n a n  over la id  an  a rea  a t t r i b u t e d  to chi t in .  
M a n n a n  was also loca ted  in vesicles nea r  the  p l a s m a l e m m a  
especial ly  in  t h e  b u d  a n d  in myel in ic  s t ruc tu re s  w i t h i n  
t h e  c y t o p l a s m  which  was o therwise  a l m o s t  free of marker .  
S imi lar  resu l t s  were o b t a i n e d  w i t h  colloidal gold label led 
w i t h  C o n e a n a v a l i n  A, These  resul t s  i nd ica t ed  t h a t  
b r a n c h e d  m a n n a n  is syn thes ized  w i t h i n  t he  c y t o p l a s m  
w i t h  the  same  i m m u n o c h e m i c a l  specif ici ty  as t h a t  of cell 
wal l  m a n n a n .  The  e x p e r i m e n t s  conf i rmed  t h a t  ful ly syn-  
thes ized  m a n n a n  is p r e s en t  in t he  p l a s m a l e m m a ,  t h a t  
m a n n a n  over lays  ch i t i n  in b u d  scars (HoRISBERGER and  
~ROSSET, E x p e r i e n t i a  32, 798, 1976, and  HORISBERGER et  
al., Arch.  Microbiol. ,  J09 9, 1976) and  t h a t  m u l t i m e m b r a n e  
bodies  could be  the  si tes where  po lymer i za t i on  of t he  m a n -  
nosyl  un i t s  t akes  place (CoRa'AT et  al., 13iochem. biophys .  
Res.  Commun .  53, 482, ] 973 ; KOSINOVA et  al., Arch.  Micro- 
biol. 99, 255, 1974). 
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P a p u l a c a n d i n  is p roduced  b y  a s t r a i n  of .papularia 
sphaerosperma (Pers.), H6hne l ,  wh ich  belongs  to the  
F u n g i  Imper fec t i ,  Th i s  l ipophi l ic  an t ib io t i c  was isola ted 
b y  e x t r a c t i n g  t he  cu l tu re  b r o t h  w i t h  e thy l  a ce t a t e  and  
pur i fy ing  t he  c rude  e x t r a c t  us ing  silicagel c h r o m a t o g r a -  
phy .  I t  consis ts  of a m i x t u r e  of severa l  componen t s .  The  
m a j o r i t y  of t h e  a c t i v i t y  is p r e s en t  as c o m p o n e n t  t3, wh ich  
con ta ins  two  u n s a t u r a t e d  f a t t y  acids. P a p u l a c a n d i n  is 
h i g h l y  ac t ive  aga ins t  Candida albieans and  severa l  o the r  
yeasts .  I t  shows v e r y  s l ight  a c t i v i t y  aga ins t  a n u m b e r  of 
fungi  and  is i nac t ive  aga ins t  bac te r ia .  The  mode  of ac t ion  
is fungic ida l  b u t  on ly  on  b u d d i n g  cells; r es t ing  cells are 
unaffec ted .  The  mycel ia l  fo rm of Candida, owing to  i ts  
s lower g r o w t h  ra te ,  seems to be less sens i t ive  to  t he  an t i -  
biot ic .  P a p u l a e a n d i n  shows no  cross res i s tance  w i t h  
polyene  an t ib io t ics .  No r educ t i on  of i ts  an t ib io t i c  ac t iv-  
i t y  was  obse rved  in t he  presence  of va r ious  sterols.  On 
c o m p a r i n g  P a p u l a c a n d i n  w i t h  two  o the r  yeas t  ac t ive  
an t ib io t i c s  found  in our  screening,  n a m e l y  E c h i n o c a n d i n  
a n d  Conocandin ,  cross res i s tance  w i t h  t he  fo rmer  was 
d e m o n s t r a t e d  b u t  no cross res i s tance  w i t h  t he  la t te r .  

E c h i n o c a n d i n  (KELLER et  al., Helv .  chim.  A c t a  57, 
2459, 1974) is a po lypep t i de  w i t h  a f a t t y  acid residue,  
whereas  Conocand in  (pers. c o m m u n i c a t i o n  J .  Mi3LLER, 
Ciba-Geigy) is i tself  a f a t t y  acid of u n u s u a l  s t ruc tu re .  
P a p u l a c a n d i n  does n o t  cause  leakiness  in  t h e  cell m e m -  
b r a n e  of Candida albicans. This  could be  shown  b y  as- 
say ing  for  nucleic  acid release t h r o u g h  t h e  cell envelope.  
The re  was also no effect  on  nucleic  acid synthes is .  A 
s l igh t  i nh ib i t i on  of p ro t e in  syn thes i s  was  found.  The  new 
an t ib io t i c  inh ib i t s  t h e  syn thes i s  of t h e  s t r u c t u r a l  g lucan  
of t he  cell wall. The  m a n n a n  c o m p o n e n t  does n o t  seem 
to be affected.  Thus  P a p u l a c a n d i n  a p p a r e n t l y  shows a 
mode  of ac t ion  ana logous  to  t h a t  of penici l l in  on  bac te r ia .  
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Cell d iv is ion  is r egu la ted  b y  a con t ro l  w h i c h  m a i n t a i n s  
a c o n s t a n t  size a t  d ivis ion and  the re fo re  coord ina tes  divi -  
s ion to  cel lular  growth .  M u t a n t s  a l t e red  in t h a t  r egu la t ion  
h a v e  a n o r m a l  g r o w t h  r a t e  b u t  d iv ide  a t  ha l f  t he  size of 
the  wild type.  T h e y  def ine two un l inked  genes weeI (10 
m u t a n t s )  and  wee2 (1 m u t a n t ) .  WeeI m u t a n t s  are semi-  
d o m i n a n t ,  sugges t ing  a gene-dose effect, whereas  t he  
wee2 m u t a n t  is a l m o s t  d o m i n a n t  ove r  wild type .  Wee2 is 
v e r y  close and  poss ib ly  allelic to  cdc2- m u t a n t s  which  are  
defec t ive  in nuc lea r  division.  A t e n t a t i v e  model  for size 
con t ro l  over  cell d iv is ion  will be p resen ted .  
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For  inves t iga t ing  me tabo l i c  p a t h w a y s  in mic roorgan-  
isms, s imple  m e t h o d s  for d e t e r m i n i n g  e n z y m e  ac t iv i t ies  
are required .  We  h a v e  deve loped  a p rocedure  for per-  
meabi l i z ing  cells wh ich  allows in s i tu  m e a s u r e m e n t  of 
e n z y m e  ac t iv i t ies  us ing  m i n i m a l  cell mass.  The  m e t h o d  
was or ig ina l ly  devised  for a s say ing  a m i n o  acid b iosyn-  
t h e t i c  enzymes  in Saccharomyces cerevisiae b u t  has  also 
p r o v e d  to be  successful  for assay ing  t h e  ana logous  en- 
zymes  in Schizosaccharomyces pombe a n d  Escherichia eoli. 
Cells, p re fe rab ly  g rown on m i n i m a l  med ium,  are ha r -  
ves t ed  d u r i n g  a n y  g r o w t h  phase  b y  cen t r i fuga t ion ,  Af te r  
wash ing  t h e  cells w i t h  dis t i l led w a t e r  a n d  p o t a s s i u m  
p h o s p h a t e  or Tris-HC1 buf fe r  (bo th  0.1 M,  p H  7.6), t h e y  
are  r e suspended  in t h e  respec t ive  buf fe r  c o n t a i n i n g  0.05 % 
T r i t o n  X-100 to  p rov ide  a f inal  cell c o n c e n t r a t i o n  of 
100 m g  cells (wet weight)  per  ml  buffer .  Af te r  t h o r o u g h  
mixing,  t he  suspens ion  is f rozen a t  - -20~  The  cells 
could be  s tored  in th i s  s t a t e  for severa l  weeks w i t h o u t  
loss of a c t i v i t y  for m o s t  of t he  enzymes  tes ted .  P r io r  to  
t he  e n z y m e  assays,  t he  cell suspens ion  is t h a w e d  care- 
ful ly in  a w a t e r  b a t h  a t  30 ~ a n d  t h e n  p laced  in an  ice 
b a t h .  Us ing  th i s  m e t h o d  we t e s t ed  b i o s y n t h e t i c  enzymes  
of t he  arginine ,  h i s t id ine ,  and  t r y p t o p h a n  p a t h w a y s ,  
E n z y m e  ac t iv i t ies  in  t he  pe rmeab i l i zed  cells p r o v e d  t o  
be  genera l ly  h ighe r  and  s ign i f i can t ly  more  s t ab le  t h a n  
those  in c rude  ex t rac t s .  
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