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Transverse Septa in Geotr ichum lactis 

A n u m b e r  of p rob lems  assoc ia ted  w i t h  t he  s t r u c t u r a l  
d i f f e ren t i a t ion  of yeas t  cell walls r e m a i n  unreso lved .  The  
f ine s t r u c t u r e  of i so la ted  a n d  pur i f ied  wails  of t h e  fungus  
Geotrichum lactis has  been  s tud ied  b y  t he  s t a n d a r d  tech-  
n iques  of e lec t ron  microscopy.  Th i s  r e p o r t  descr ibes  
s t r u c t u r e s  co r re spond ing  to t he  sep ta  fo rmed  d u r i n g  t h e  
g r o w t h  of the  p seudomyce l ium.  

The  yeast ,  G. lactis (Coleccidn Espa~lola de Cul t ivos  
Tipo No. 1280), was  c u l t i v a t e d  on  H a n s e n ' s  m e d i u m  a t  
27 ~ for 16 h. Cells were recovered  b y  r epea t ed  wash ing  
a n d  cen t r i fuga t ion ,  a n d  exposed  for 5 m in  to u l t r ason ic  
d i s in tegra t ion .  The  yeas t ,  wh ich  before  t r e a t m e n t  appea r s  
as a pseudomyce l ium,  d i s in teg ra tes  and  sepa ra tes  in to  
pieces co r respond ing  to cell c o m p a r t m e n t s  de l imi ted  b y  
2 septa .  Af te r  cen t r i fuga t ion ,  the  s e d i m e n t e d  ma te r i a l  
was  s h a k e n  w i t h  smal l  glass beads  in a B r a u n  d is in tegra-  
tor ,  r ecen t r i fuged  and  t h o r o u g h l y  washed.  The  res idue 
consis ted  of e m p t y  cell walls,  f r a g m e n t s  thereof ,  and  some 
i n t a c t  cells. Di f fe ren t ia l  c en t r i f uga t i on  (GARCiA MENDOZA 
and  VILLANUEVA1) WaS used to o b t a i n  pu re  p r e p a r a t i o n s  
of cell wails. These  wails  were freed of l ipids b y  e x t r a c t i o n  
w i t h  e ther ,  t r e a t e d  w i t h  1 N K O H  accord ing  to KESSLER 
and  NICKERSON 2, and  t h o r o u g h l y  washed  a n d  lyophil ized,  
The  p r e p a r a t i o n s  were shadowed  b y  the  usual  t echniques ,  
and  e lec t ron  mic rog raphs  t a k e n  w i t h  a S iemens  Elmi-  
skope I microscope.  

R e c e n t  s tud ies  ind ica te  t h a t  t he  cell walls of fungi  con- 
s is t  of microf ibr i l s  e m b e d d e d  wi th in  a n  a m o r p h o u s  ma-  
t r ix .  Cross walls  h a v e  been  s tud ied  a f t e r  i so la t ion  f rom 
m y c e l i u m  a n d  f rom conidiaa,  4 a n d  special  a t t e n t i o n  h a s  
been  d e v o t e d  to the  role of pores  in the  septa .  The  clas- 
sical s e p t u m  of Ascomycetes and  Deuteromycetes is a 
s imple  disc w i t h  a c en t r a l  pore,  a n d  is fo rmed  as an  in- 
g r o w t h  of t he  la te ra l  wall. Mul t ipe r fo ra t ed  sep ta  w i th  
pores  of d i f fe ren t  sizes h a v e  also been  descr ibed  in 
moulds ,  in yeas t  3,4, a n d  in the  funga l  c o m p o n e n t s  of 
l ichens 5& I n  Fusar ium culmorum, sep t a t i ons  w i t h  mul-  
t iple  pe r fo ra t ions  h a v e  been  d e m o n s t r a t e d  in large hyp h ae ,  
a n d  p r o b a b l y  in conidiophores ,  where  large a m o u n t s  of 
cel lular  s u b s t a n c e  m u s t  be  t r an s loca t ed  in o rder  to  m a n u -  
fac tu re  large conidial  masses.  Macrocon id ia  also show 
m u l t i p e r f o r a t e d  septa .  The  exac t  na tu re ,  func t ion  an d  
o n t o g e n y  of s ep t a  are unce r t a in .  

The  cross walls of G. candidum h a v e  been  r epo r t ed  a to  
c o n t a i n  20 50 micropores .  W e  h a v e  found  no pores  in 

sep ta  of G. lactis. Because  G. lactis grows in t h e  fo rm of a 
p seudomyce l ium,  each  cell p r o b a b l y  r e m a i n s  i n d e p e n d e n t ,  
so t h a t  t he re  is no need  for  pe r fo ra t ions  in  t h e  septa .  

I n  e lec t ron  mi c ro g rap h s  of t h e  chemica l ly  t r e a t e d  cell 
wails  of G. lactis, t h e  outs ide  of t h e  wal l  ap p ea r s  qu i t e  
s m o o t h  w i t h  few fibrils,  F igure  I r ep re sen t s  a side v iew 
of one s e p t u m  pa r t i a l l y  s epa ra t ed  f rom t h e  h y p h a ,  a n d  
F igures  2 a n d  3 i so la ted  septa .  T h e y  show i n t e r m e s h i n g  
of f ibri ls  w i t h o u t  def in i te  o r i en ta t ion ,  e m b e d d e d  w i t h i n  
a n  a m o r p h o u s  ma t r ix .  Some fibri ls  p ro j ec t ed  b e y o n d  t he  
edges of t h e  r u p t u r e d  sep tum.  M a n y  more  such  fibri ls  are 
seen in  spec imens  which  h a v e  been  boi led  in a lkal i  for 
severa l  hours ,  b u t  aga in  no mic ropores  or c en t r a l  pores  

Fig. 2. Electron micrograph of a septum of Geotrichum lactis partially 
separated from the cell wall of the hyphae ( x 24,000). 

Fig. 3. Higher magnification of a septum of Geotrichum lactis showing 
microfibrils embedded within an amorphous matrix (x 60,000). 

Fig. 1. Electron micrograph of cell compartments of Geotrichum 
lactis showing at one end a bent septum. 
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were seen. I t  was  expec t ed  t h a t  a f t e r  a lka l i  t r e a t m e n t  
pores,  if p resen t ,  would  be more  ev ident .  

SHATKI~ and  TATUM 7 sugges ted  t h a t  s e p t u m  f o r m a t i o n  
in Neurospora occurs  b y  a process  of cell wal l  i n v a g i n a t i o n  
a n d  fusion. W h e t h e r  th i s  is t he  case in G. lactis is u n k n o w n .  
However ,  i t  is clear t h a t  t he  discs co r r e spond ing  to s ep t a  
are read i ly  re leased f rom t h e  wails  of t he  p seudomyce l ium.  
I n  t he  e l ec t ron  microscope,  a g rea t  n u m b e r  of these  discs, 
more  or less free of cell walls, c an  be  seen. T he  l i be ra t ion  
of these  sep ta  is p r o b a b l y  due  to pa r t i a l  chemica l  diges- 
t i on  of t he  j u n c t i o n  be t w een  s e p t u m  a n d  wall.  

These  s ep t a  co r respond  to  f r ac t ion  1 of KESSLER a n d  
NICKERSON l, t h a t  is t he  cell wal l  a f t e r  d iges t ion  w i t h  
alkali .  Theore t i ca l ly  these  should  c o n t a i n  on ly  t he  g lucan-  
p ro t e in  componen t ,  b u t  we h a v e  also found  m a n n o s e  in 
th i s  f rac t ion.  

Resumen. LaB pareces  celulares  a i s ladas  de G. lactis, 
despu6s de t r a t a d a s  con  6ter y K O H  1N,  m u e s t r a n  al 
examina r l e s  en  el electr6nico,  los t a b i q u e s  t ransversa les ,  
circulares,  de e s t r u c t u r a  f ibr i lar  no  o r i e n t a d a  y sin poros, 
sepa rados  del  res to  de la pared.  Su composic i6n es 
g lucano -p ro t e ina  y manosa .  
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P r e l i m i n a r y  S t u d i e s  of  t h e  M e t a b o l i s m  o f  
2 - G u a n i d i n o m e t h y l  - 1 : 4 -  b e n z o d i o x a n  S u l p h a t e  

( G u a n o x a n )  

G u a n o x a n  is a powerfu l  a n t i h y p e r t e n s i v e  a g e n t  in  man ,  
a n d  in dogs produces  a cons iderab le  adrenerg ic  neu rone  
b lockade ,  a n t a g o n i z i n g  the  effects of ep i neph r i ne  a n d  
n o r e p i n e p h r i n e  a t  e - recep tor  sites, dep le t ing  t he  nor-  
ep inephr ine  c o n t e n t  of t he  hea r t ,  spleen and  h y p o t h a l a -  
mus  a n d  ad rena l  glands~-5. 

The  m e t a b o l i s m  of 2 - a l k y l a m i n o m e t h y l - l : 4 - b e n z o -  
d i o x a n  ha s  been  s tud ied  in m a n  and  in an i m a l s  in  de ta i l  
b y  McMAHON et  al. ~-s. Ox ida t i ve  d e g r a d a t i o n  of t he  
a l k y l a m i n o m e t h y l  cha in  a n d  h y d r o x y l a t i o n  of t he  aro- 
m a t i c  nuc leus  were t he  m a i n  me tabo l i c  p a t h w a y s  found.  
A l t h o u g h  guan id ines  wh ich  exis t  n o r m a l l y  in  biological  
sys t ems  unde rgo  m a n y  t r a n s f o r m a t i o n s ,  t he re  is v e r y  
l i t t l e  evidence,  if any,  to  show t h a t  o t h e r  non -phys io -  
logical guan id ines  are m e t abo l i z ed  to a g rea t  ex t en t .  Thus ,  
w h e n  t a u r o c y a m i n e  ~ is g iven  to  dogs, 80% of i t  is ex-  
c re t ed  u n c h a n g e d ;  s u l p h a g u a n i d i n e  10 is a c e t y l a t e d  in t he  
amino  g roup  of the  a r o m a t i c  r ing  and  s t r e p t o m y c i n  and  
d i h y d r o s t r e p t o m y c i n  n are excre ted  la rge ly  unchanged .  

P r e l i m i n a r y  r ecove ry  e x p e r i m e n t s  w i t h  non - r ad i oac t i ve  
g u a n o x a n  showed  t h a t  i t  could  be  e x t r a c t e d  w i t h  n - b u t a -  
nol  f rom s a l t - s a t u r a t e d  ur ine  a n d  assayed  color imetr i -  

ca l ly  b y  means  of t he  Voges -P roskaue r  d iace ty l  r eagen t  
for guan id ines  12. W h e n  a single dose of g u a n o x a n  (88 mg) 
was a d m i n i s t e r e d  ora l ly  to  a beagle  dog, the  t o t a l  excre- 
t ion  of t he  u n c h a n g e d  d rug  d u r i n g  t he  4 days  consecu t ive  
to dosage was found  b y  t he  co lor imet r ic  a s say  to be 
21 -22%.  

Guanoxan-(guanidino-14C) was p r e p a r e d  f rom 2-amino-  
I n e t h y l - l : 4 - b e n z o d i o x a n  b y  r eac t i on  w i th  S - m e t h y l  
t h i o u r o n i u m  sulphate- (uronium-l~C) .  A P a c k a r d  Tr i ca rb  

1 j .  AUGSTEIN and S. M. GREEN, Nature 201, 628 (1964). 
2 j .  AUGSTEIN, S. M. GREEN, A. M. MONRO, G. W. H. POTTER, 

C. R. WORTmNG, and T. [.WRIGLEY, J. med. Chem. 8, 446 (1965). 
a M. J. DAVEY and H. REINERT, Br. J. Pharmac. Chemother. 24, 

29 (1965). 
4 W. S. PEART and M. T. McMAHON, Br. reed. J. 1,216 (1964). 
5 W. S. PEART and M. T. McMAHON, Br. med. J. 7,398 (1964). 
6 R. E. McMAHoN, J. Am. chem. Soe. 87, 5199 (1959). 

R. E. MCMAHON, J. S. WELLES, and H. M. LEE, J. Am. chem. Soc. 
82, 2864 (1960). 

s R. E. MeMAHoN, J. Pharmae. exp. Ther. 730, 383 (1960). 
9 D. ACKERNANN, Hoppe-Seyler's physiol. Chem. Z. 239, 231 (1936). 

l0 R. T. WILLIAMS, Detoxication Mechanisms (Chapman and Hall, 
Ltd., London 1959), p. 177. 

11 F. A. ROBINSON, Antibiotics (Pitman, London 1953), p. 57. - 
E. I{. MARSHAL JR., J. Pharmac. 92, 43 (1948). 

12 M. M. BARRITT, J. Path. Bact. 42, 441 (1936). 

. ~ N H  
~ . ~ / O ~ . / C H 2 - - N H - - C ~  
| H | NH2 

~ . ~ \ o  ~ -  
NH2--CO--NH 2 glycine 

orni thine 

CH2--NH--C//  
~ O  j + I ~ N H ~  COOH 

~O\zCH~--~H--~.~ ~H 

~--NH 
CH2--NH--C//  
r ~'HN~ 

(CH2)2 
I 
CHNH 2 
I 

COOH 

creatine (~4C) + creatinine (14C) 


