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A 250, 260 et  280 n m  a permis  l ' e s t ima t ion  q u a n t i t a t i v e  
des c o m p o s a n t s  en u t i l i san t  les coefficients d ' ex t inc t ion  
molaire donn@s par  MARKHAM 15. 

L%tab l i s sement  de courbes compl@tes d ' ab so rp t i on  UV 
pour  chaque  c o m p o s a n t  isol6 a compl6t6 son ident if ica-  
t ion pr~alable sur  la base du RI  e t  sa co-chromatograph ic  
avec des eompos~s connus.  E n  ontre,  deux  analyses  de 
contr61e de la t echn ique  avec du R N A  de levure (Sigma) 
on t  donn~ un r a p p o r t  pur ines /pyr imid ines  moyen  de 1,06 
(1,00 selon ELSON et  CHARGAFF 16) et une somme O + C 
(voir plus bas) de 50,52. 

Quat re  s6ries successives de cul tures  d'Allomyces on t  
fair l ' ob je t  de 6 analyses  de 1RNA pour  les males et  5 
analyses  pour  les femelles d o n t  les valeurs  moyennes  sont  
pr6sent@es dans  le Tableau II .  

Aucune  diff@rence tr@s significat ive n ' e s t  apparue  ent re  
la compos i t ion  nucl@otidique de la f ract ion saline du R N A  
de jeunes  gain@ranges males  e t  celle des gam@tanges 
femelles all s tade  de d6ve loppemen t  eor respondan t .  Tou t  
au plus pour ra i t -on  r emarque r  la relat ive pauvre t6  de la 
femelle en acide ad6nyl ique et  sa r ichesse en acide uri- 
dyl ique.  Ses jeunes  gam@tanges con t i ennen t  d 'ai l leurs  
deux  fois plus d 'uraci l(-uridine)  libre que les organes m~les 
co r r e spondan t s  4. 

Tableau II. Composition nucl6otidique~ compar6e du RNANaC1 soluble 
extrait des jeunes gam6tanges males et femelles d'Allomyces 

MAles Femelles 

Le r ap p o r t  pur ines /pyr imid ines  s 'es t  le plus souven t  
mont r6  plus 61ev6 dans  les gam6tanges  males  et, lors d 'une  
analyse  p o r t a n t  sur des gam6tanges  un peu plus mfirs 
(corps paranucl6aires  en organisat ion),  nous  avons  ob tenu  
une va leur  de 1,21 pour  le r a p p o r t  male cont re  1,13 seule- 
m e n t  pour  la femelle. A no te r  que ce dernier  r a p p o r t  est 
en bon  accord avec celui t rouv6 dans  des gam6tanges  
femelles analys6s par  la m@thode de s6para t ion  des 
nucl6otides sur r6sine Dowex  (1,15-1,164). 

P a r  contre,  la somme acide guanyl ique  + acide cyti-  
dyl ique  (G + C) ne diff~re pas ent re  male et  femelle et, 
c o m m e  le R N A  to ta l  de Neurospora 1~ e t  de levure (voir 
ci-dessus), le R N A  d'All0myces se range dans  la cat@gorie 

GC faible 13. 

Summary .  E s t i m a t i o n  of R N A  and  D N A  by  gamete  
in t he  unisexual  s t ra ins  of Allomyces showed the  
a m o u n t  of R N A  to be twice as m u c h  in t he  female as in 
the  male. The a m o u n t  of D N A  was only slightly,  t hough  
consis tent ly ,  h igher  in the  female. Compar ison of NaC1- 
soluble R N A  f rom young  gametang ia  of the  unisexual  
s t ra ins  showed no appreciable  difference in the  nucleot ide  
composi t ion,  a l though  a t e n d e n c y  for a h igher  pur ine  
pyr imid ine  rat io was not iced  in the  males.  
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gdndrale, Universitd de Gen~ve (Suisse), le 6 janvier 1966. 

Acide ad6nylique (ad6nine) 25,71 • 1,05 24,15 -I- 0,32 
Acide guanylique (guanine) 30,17 • 1,18 31,20 ~= 1,47 
Aeide cytidylique 21,08 • 1,54 20,25 + 0,57 
Acide uridylique 23,04 -4- 1,16 24,40 -E 0,73 
Aeide guanylique + cytidylique 51,25 51,45 
Purines/pyrimidines 1,27 1,24 

Moles/100 Moles de nucl~otides. 

x5 R. MARKHAM, Modern Methods o/ Plant Analysis (Springer- 
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Preparation of Spore Coats of 
Fusarium c u l m o r u m  

Mould spores have  been s tudied  ma in ly  f rom the i r  
physiological  aspects  and l i t t le has  been  done on the  
s t ruc tu re  and  compos i t ion  of conidia.  The main  diff icul ty  
in th is  k ind of s t u d y  on the  fungal  cell wall  results  f rom 
the  fac t  t h a t  no pure  wall  mater ia l  is ye t  available.  
HORIKOSHI and ILDA 1 have  recen t ly  s tudied  the  spore 
coats  of unicellular  conidia of Aspergillus oryzae, bu t  re- 
por t s  on  th is  subjec t  are ve ry  rare. The m e t h o d  used to 
ob ta in  isolated spore coats  of Fusar ium culmorum is 
descr ibed here. The work  was u n d e r t a k e n  in re la t ion wi th  
inves t iga t ions  on germina t ion  and  ' p ro top las t '  fo rmat ion  
f rom conidia  of F. culmorum 3,3. 

The cul ture  of F.  culmorum used in these  expe r imen t s  
was ob ta ined  f rom the  Colecci6n Espafiola  de Cultivos 
Tipo and was  ma in ta ined  on po ta to  dext rose  agar  b y  
mass  spore t ransfer .  F. culmorum is charac te r ized  by  the  
fo rma t ion  of ex t r eme ly  a b u n d a n t  macroconidia .  Unde r  
p roper  condi t ions  sporu la t ion  is so profuse  t h a t  b y  suit-  

able t echn iques  masses  of spores can be ob ta ined  sub- 
s t an t i a l ly  free f rom vegeta t ive  myce l ium and o the r  con- 
t aminan t s .  U n g e r m i n a t e d  spores have  been  considered as 
su r rounded  by  an  amorphous  cell wall and  a n u m b e r  of 
poor ly  defined s t ruc tures  in the  cy toplasm.  Multicellular 
macroconid ia  were  ha rves t ed  f rom 5-day-old cul tures  of 
the  mould  grown in R o u x  bot t les  on solid glucose- 
a spa rg ine -yeas t - ex t rac t  med i u m 4 incuba ted  at  26~ 
They  were ha rves t ed  by  scraping wi th  sterile glass beads  
af ter  add ing  sterile disti l led water .  

In  order  to e l iminate  con t amina t i on  f rom myce l ium 
and f rom med i u m components ,  spore suspensions  were 

1 t{. HORIKOSHI and S. IDA, Biochim. biophys. Acta 83, 197 (1964). 
2 M. J .  RODRiGUEZ AGUIRRE, I. GARCIA AEHA, a n d  J. R. VILLA- 

NUEVA, Antonie van Leeuwenhoek 30, 33 (1964). 
3 J .  R.  VILLANUEVA, I. GARCiA ACHA, a n d  M. J. RODRIGUEZ 

AGUIRRE, Proceedings of the Society for General Microbiology, 
London, April 1965. 

r I. GARCIA ACHA and J. R. VILLANUEVA, Can. J. MicrobioL 10, 99 
(1964). 
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passed th rough  a coarse f r i t ted-glass  p laque  11C 1 Jena,  
w i thou t  pressure.  Spores were washed  three  t imes  wi th  
wa te r  and  appeared  free f rom myce l ium (Figure 1). Af ter  
resuspens ion  in water ,  the  spores  were t r ea ted  in the 
Mickle d is in tegra tor  using glass beads  (Batlotini  No. 12), 
and samples  were w i t h d r a w n  at  d i f ferent  t imes.  Af te r  12 h 
t r e a t m e n t ,  98% of spores were broken.  Several  o the r  

Fig. 1. Conidia of Fusarium culmorum: (top) before mechanical 
breakage; (bottom after breakage showing partial damage of the 

empty spore coats, 

m e t h o d s  for d i s rup t ing  t issues have  been  used, b u t  m o s t  
of t h e m  have  p roved  ineffect ive or t h e y  b reak  the  spore 
in to  too small  pieces, as in the  case of sonic v ib ra t ion  t h a t  
makes  difficult  the  select ive recupera t ion  of spore coats.  
Spore coats  were  collected by  dif ferent ia l  cen t r i fuga t ion  
by  the  following procedure :  The con ten t s  of t he  t ubes  
were allowed to  s t and  unt i l  the  glass beads  se t t led  out.  
The s u p e r n a t a n t  was decan ted  in to  a centr i fuge tube  and  
spun  a t  1000 g for 10 mill. The sed imen ted  coats  were re- 
suspended  in disti l led wa te r  and washed  r epea t ed ly  by  
cen t r i fuga tmn unt i l  the  s u p e r n a t a n t  became clear. The 
residue was the  spore coat  f rac t ion and  the  p u r i t y  of t he  
p repa ra t ion  was a t  least  96-98% as de t e rmined  b y  phase  
con t ras t  microscopy.  Dur ing  the  mechanica l  t r e a t m e n t  
spores were broken  at  bo th  ends  of the  e longate  cells, the  
con ten t s  going out  t h ro u g h  these hoIes. During th is  t r ea t -  
m e n t  the  cross-walls  of the  spores were also d is rupted ,  as 
can  be observed  in the  e lec t ron micrographs  (Figure 2) 
and the  co n t en t s  of t he  non-~erminaI cells l iberated.  The  
spore coats  appeared  to be free f rom cy top lasmic  con- 
ten ts ,  as t h e y  were not  s ta ined  wi th  the  o rd inary  cyto-  
plasmic stains.  

The p resen t  s t u d y  shows the  spore sep ta  as descr ibed 
by  REICHLE and  ALEXANDER s. They  are composed  of an 
ex te rna l  ve ry  ha rd  and rigid frame, to which  is a t t a ch ed  
a more  or  less rigid m e m b r a n e  hold ing  a cen t ra l  pore ,  
and  t h a t  is d i s rup ted  dur ing the  t r e a t m e n t .  Sep ta  of the  
conidia seem to be an i n d e p e n d e n t  en t i ty .  We have  found  
also t h a t  under  cer ta in  condi t ions  lyric enzymesa  used in 
our  l abora to ry  to  ob ta in  mould p ro top las t s  can digest  
mos t  of the  conidial  cell wall of F.  culmorum, leaving a 
residue of insoluble sep ta  possessing a d r u m  s t ruc ture .  
E lec t ron  micrographs  of isolated conidial  sep ta  did no t  
show the  presence  of micropores  descr ibed in t he  cross- 
walls of the  myce l ium of some fungi 6. 

Spore coats  observed unde r  the  phase  con t ras t  micro- 
scope show a crystal l ine aspect .  I n t a c t  spores were re- 
f r ingent  unde r  these  condit ions,  whereas  spore-coat  p rep-  
ara t ions  were darker  and t r anspa ren t .  Tile ex te rna l  sur- 
face of spore coats  does no t  show any  def ined s t ruc tu re  
when  observed in the  e lectron microscope,  a l though  u n d e r  
cer ta in  condi t ions  the  presence of some fibrous s t ruc tu re  
on the  ex te rna l  side of the  walls was observed.  

A compar ison  of the  chemical  compos i t ion  of the  spore 
walls of F. culmorum with  those of normal  myee l ium of 
the  same organism has  recent ly  been made  v,~ 

Resumen. Se especifican las condiciones 6pt imas  pa ra  
la p reparac idn  de paredes  celulares de macroconid ios  de 
Fusar ium vulmorum, uti l izando el des in teg rador  de 
Mickle y se demues t r a  la pureza  de las p reparac iones  
med ian te  su ex amen  al microscopio de fase y electrdnico.  
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Fig. 2. Electron mmrograph of the spore coat of Fusarium culmorum. 
The septa visibIe at the centre of the figure is believed to have been 

broken during the mechanical disintegration of the conidia. 
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