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Summary.  There  is an  ac t ive  s y n t h e s i s  of DNA,  R N A ,  pro te in ,  a nd  c a r b o h y d r a t e  in conid ia  i n c u b a t e d  a t  48 ~ D N A  
increases  more  or less 3 t imes ;  while  R N A ,  p ro t e in  a n d  c a r b o h y d r a t e  are s y n t h e s i z e d  a t  a m u c h  fas te r  ra te .  Conid ia  
do n o t  g e r m i n a t e  a t  t h i s  t e m p e r a t u r e .  

I n  an  earl ier  c o m m u n i c a t i o n  2 i t  was  r epo r t ed  t h a t  w h e n  
conidia  of riboA 1, biA i (a r ibof lav in  and  b io t in  requir ing)  
s t r a in  of A spergillus nidulans were i n c u b a t e d  a t  48~ u n d e r  
s u b m e r g e d  cu l tu re  condi t ions ,  t he re  was  an  a p p r o x i m a t e l y  
5 to 6 fold increase  in the i r  d i amete r ,  a l t h o u g h  conidia  
did n o t  g e r m i n a t e  a t  t h i s  t e m p e r a t u r e .  W h e n  t he se  swollen 
conid ia  were f u r t h e r  i n c u b a t e d  u n d e r  o p t i m a l  g r o w t h  
condi t ions ,  t h a t  is a t  37~ conidia  g e r m i n a t e d  a n d  re- 
p rod u ced  a s e x u a l l y  w i t h  a l imi ted  v e g e t a t i v e  g rowth .  
Microscopic o b s e r v a t i o n s  of t hese  larger  conid ia  o b t a i n e d  
a t  48~ revea led  t h a t  t he  conidia l  wall  r e m a i n e d  th ick .  
Th i s  i nd i ca t ed  t h a t  e x t e n s i o n  of the  wall  shou ld  be ac- 
c o m p a n i e d  b y  wall  syn thes i s .  The  p r e sen t  s t u d y  was  un-  
d e r t a k e n  to d e t e r m i n e  t he  c h a n g e s  in the  levels  of mac ro -  
molecules  in en la rg ing  conid ia  in order  to  h a v e  an  idea  
of t he i r  me tabo l i c  s t a tu s .  
A r ibof lav in-  a n d  b io t in - requ i r ing ,  green conid ia l  (riboA~, 
biAi) s t ra in ,  f r o m  the  d e p a r t m e n t a l  s tock,  was  used  in 
the  p r e s e n t  inves t iga t ion .  A t h i ck  COllidial su spens ion  was  
inocu la t ed  in 100 ml  of m i n i m a l  m e d i u m  a. Cu l tu res  were 
i n c u b a t e d  a t  48~ for 24 and  48 h in a New B r u n s w i c k  
G y r o t o r y  I n c u b a t o r  Shake r  a t  150 rpm.  Conid ia  were 
h a r v e s t e d  af te r  desi red i n c u b a t i o n  per iods  a n d  e x t r a c t s  
were p r e p a r e d  in dist i l led wa t e r  and  s to red  a t  a b o u t  4 ~ 
un t i l  used.  Deoxyr ibo -  and  r ibo-nucle ic  ac ids  were esti-  
m a t e d  u s in g  d i p h e n y l a m i n e  and  orcinol r eagen t s ,  respec-  
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Fig. 1. Macromolecular levels (DNA, RNA, proteins and carbo- 
hydrates) in conidia of the riboA 1, biA 1 strain of A spergillus nidulans 
incubated at 48 ~ for 0, 24 and 48 h. 

l ive ly  4. A n t h r o n e  r e a g e n t  5 was  u se d  for d e t e r m i n i n g  
c a r b o h y d r a t e s ,  a n d  p ro t e in s  were e s t i m a t e d  by  us ing  
Fo l in ' s  pheno l  r e a g e n t  6. 
I t  is e v i d e n t  f r om t h e  o b s e r v a t i o n s  p r e s e n t e d  in f igure 1, 
t h a t  t he re  was  a n  ac t ive  s y n t h e s i s  of d i f fe ren t  mac ro -  
molecu les  w i th in  t he  conid ia  a t  48 ~ a c c o m p a n i e d  b y  an  
increase  in weight .  In  order  to h a v e  a b e t t e r  idea a b o u t  
t he  levels of d i f fe ren t  m a c r o m o l e c u l e s  w i th in  the  conidia ,  
t he  a m o u n t  per  c o n i d i u m  was  ca lcu la ted  (figure 2). 
These  o b s e r v a t i o n s  show  clear ly  t h a t  the  a m o u n t  of D N A  
per  c o n i d i u m  was  a p p r o x i m a t e l y  t r ip led  wi th in  48 h 
du r ing  t he  t e m p e r a t u r e  t r e a t m e n t .  R N A ,  p ro t e in s  and  
c a r b o h y d r a t e s  were s y n t h e s i z e d  a t  a muc t l  fas te r  r a t e  
w i th in  the  c o n i d i u m  du r ing  the  s a m e  period.  In  48 h, 
t he re  was  a 7 fold increase  in the  a m o u n t  of R N A ,  w he rea s  
the re  were a h n o s t  12 fold increases  in t he  a m o u n t s  of t o t a l  
p ro t e ins  a nd  soluble  c a r b o h y d r a t e s .  
W e  can  s u m m a r i s e  our  d a t a  as fol lows: I n c u b a t i o n  a t  
48 ~ leads  to an  increase  in conidia l  d i a m e t e r  a nd  sub-  
s e q u e n t  con id ia t ion  w i th  l imi ted  v e g e t a t i v e  g r o w t h  w h e n  
p r e t r e a t e d  conidia  are i n c u b a t e d  a t  37~ R a p i d  and  
t r e m e n d o u s  increases  in t he  levels of D N A ,  R N A ,  pro te ins ,  
a nd  c a r b o h y d r a t e s ,  in the  conid ia  i n c u b a t e d  a t  48~ 
clearly ind ica te  t h a t  t he  conid ia  a t  t h i s  t e m p e r a t u r e  are 
a t  a h igh  s t a t e  of me t a bo l i c  ac t i v i t y .  P e r h a p s  these  la rger  
conidia  h a v e  a t t a i n e d  t he  s t a t u s  of m a t u r i t y  requi red  for 
con id ia t ion  a nd  th i s  is one of t he  r ea sons  w h y  t h e y  co- 
n id ia te  p ro fuse ly  w i t h o u t  e x t e ns ive  v e g e t a t i v e  g rowth .  In  
o the r  words,  d u r i n g  t he  me tabo l i ca l ly  ac t ive  period wi th in  
t he  c o n i d i u m  i n c u b a t e d  a t  48~ t h e  e n z y m e  or a g roup  
of e n z y m e s  respons ib le  for con id ia t ion  are s y n t h e s i z e d  or 
are swi t ched  on, w h ic h  in the  n o r m a l  course  are syn -  
thes ized  or are swi t ched  on on ly  a f te r  a ce r t a in  a m o u n t  of 
v e g e t a t i v e  g rowth .  Cer ta in  bac te r i a  h a v e  been  found  to 
b e h a v e  in a s imi la r  fash ion .  I t  h a s  be e n  repor ted ,  t h a t  t he  
bac te r ia l  spores  t h a t  lead to microcycl ic  spo ru l a t i on  h a v e  
a h ighe r  c o n c e n t r a t i o n  of DNA7.  In  general ,  con id ia t ion  
w i th  less or no v e g e t a t i v e  g r o w t h  seems  to be s imi la r  to  
n o r m a l  sporu la t ion ,  w i th  the  excep t ion  t h a t  the  mac ro -  
molecu la r  s y n t h e s i s  requ i red  for th i s  p rocess  ge ts  swi t ched  
on in t he  c o n i d i u m  itself  or soon  af te r  it  g e r m i n a t e s .  
S tud ies  w i th  Aspergillus niger s, Neurospora crassa 9, io and  
Blastocladiella emersonii ll s u p p o r t  t h i s  view. 
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Fig. 2. Levels of macroinolecules (DNA, RNA, proteins and carbo- 
hydrates) per conidium, in the riboAi, biA 1 strain of Aspergillus 
niduIans, treated at 48 ~ for 0, 24 and 48 h. 
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