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Pathogenicity of Sorghum Ergot Fungus (Sphacelia sorghi McRae) ~ 

During  our pa thogen ic i ty  studies,  we found t h a t  the  
conidia  of Sphacelia sorghi f rom artificial  cul tures were 
inferior in pa thogenes is  on sorghum florets compared  to 
the  conidia f rom the  honeydew of the  infected spikelets.  
In  order  to compare  the i r  re la t ive  pa thogenic i ty ,  conidial  
suspensions  were p repared  f rom 15-day-old cul tures  
ma in t a ined  on KIRCHI~OFF'S o medium,  as well as f rom the  

germinat ion,  while the  ge rminab i l i ty  of t he  h o n e y d e w  
conidia  was reduced when  t h e y  were washed  free of the  
honeydew.  In  the  case of o the r  ergotial  fungi  also, the  
conidia  f rom artif icial  cul tures  were shown to be less 
pa thogenic  t h a n  the  conidia  f rom the  infected spikelets  3, 4 
The na tu re  of the  s t imula to ry  subs tance  in t he  h o n ey dew 
of so rghnm ergot  fungus remains  to be s tudied.  

Relative virulence and germinability of conidia of Sphacelia sorghi from the honeydew and the artificial cultures 

Nature of conidia % of Nature of conidia % of spore 
infection gernfination 

Conidia from artificial cultures 22.5 
Honeydew conidia 87.5 
Conidia from artificial cultures + honeydew extract 61.5 
Uninoculated inflorescence 0.0 

Unwashed honeydew conidia (diluted suspension) 77.1 
Washed honeydew eonidia 30.3 
Unwashed eonidia from artificial cultures 33.8 
Washed eonidia from artificial cultures 30.5 
Washed eonidia from artificial cultures + 54.5 
honeydew extract 

honeydew of the  infected spikelets,  and sprayed  on the  
unpol l ina ted  inflorescences of msCK 60-A so rghum 
var ie ty .  The inflorescences were covered wi th  selfing- 
bags to provide  adequa te  humid i ty .  After  20 days,  the  
percentage  of infect ion was recorded by  count ing  2000 
spikelets  a t  the  top  of the  inflorescence. 

The results  revealed t h a t  the  conidia f rom artif icial  
cultures were less pa thogenic  compared  to the  honey d ew  
conidia.  Therefore,  presence  of some s t imula to ry  sub- 
s tance  in the  h o n e y d e w  was suspected.  To ascer ta in  this, 
a spore suspension f rom artificial  cul tures was p repared  
in a conidium-free  honeydew ex t r ac t  ob ta ined  by  re- 
pea ted  cent r i fugat ion  and  used for inoculat ion on sorghum 
florets. 

I t  was found t h a t  the  virulence of conidia f rom artificial  
cul tures was increased by  the  addi t ion  of h o n e y d e w  
ex t rac t  p repared  f rom the  infected spikelets,  ind ica t ing  
the  presence of some s t i nmla to ry  principles in the  honey-  
dew. This was fu r ther  conf i rmed by  spore germina t ion  
s tudies  also. Addi t ion  of honeydew ex t rac t  to the  washed 
conidia from artificial  cul tures increased the  spore 

Zusammen/assu.lzg. Die Konid ien  einer in vi t ro  aufge- 
zogenen Ku l tu r  yon Sphacelia sorghi sind weniger  in- 
fekti6s als die Konid ien  aus dem Honig tau  der auf 
Hirse gewachsenen  Pilze. Es  wird daher  eine Subs tanz  im 
Honig tau  vermute t ,  welche  die K e i n m n g  der  Konidien-  
sporen f6rdert .  
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Temperature Sensitivity in the Respiratory-Deficient Mutants of Yeast (Saccharomyces cerevisiae) 
In  connect ion wi th  the  s tudy  of cancer  cells as t empera -  

ture-sensi t ive  m u t a n t s  1, and analysis  of the i r  hea t  
sens i t iv i ty  wi th  the  aid of microbial  models  of cancer  
cells~ an inves t iga t ion  of t e m p e r a t u r e  sens i t iv i ty  in the  
resp i ra tory-def ic ien t  m u t a n t s  of yeas t  is of considerable  
interest .  

Yeas t  n m t a n t s  wi th  impai red  respi ra t ion  and enhanced  
glycolysis are more  hea t  sensi t ive t h a n  the  original pa r en t  
cells a. In  these expe r imen t s  yeas ts  were grown on nu t r i en t  
agar  plates  under  aerobic condit ions,  suspended  in sterile 
disti l led water  and  hea t ed  at  54 ~ for various in tervals  of 
t ime.  The curves of survival  for the  normal  s t ra in  and its 
resp i ra tory-def ic ien t  m u t a n t s  were compared  and it was 
recorded t h a t  the  m u t a n t  s t ra in  showed greater  hea t  
sens i t iv i ty  t h a n  the  wild type.  These observa t ions  were 
conf i rmed in the  work  wi th  ano the r  s t ra in  of yeast ,  
Saccharomyces cerevisiae S (parent  culture),  and  2 
resp i ra tory-def ic ien t  m u t a n t s  (c and d) der ived f rom it ~. 

In  the  course of these s tudies  we observed t h a t  
resp i ra tory-def ic ien t  m u t a n t s  of yeas t  are t e m p e r a t u r e  

sensi t ive only when  grown under  aerobic condit ions.  In  
this  work, pa ren t  cul ture  S. cerevisiae s t ra in  S and 2 re- 
sp i ra tory-def ic ien t  m u t a n t s  c and  d were grown under  
anaerobic  condi t ions  npon  the  nu t r i en t  med i u m conta in-  
ing 10% of beerwor t  and  0.6~ of glucose, as descr ibed 
previous ly  4. For  aerobic cu l t iva t ion  the  same m e d i m n  
was used in shaking flasks. Yeas t  cells in the  logar i thmic  
phase  of g rowth  were washed  on the  centr i fuge and 
suspended  in m/15 p h o s p h a t e  buffer  a t  p H  5 as previously  
descr ibed 4. 
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Fo r  t he  s t u d y  of t h e  curves  of surv iva l ,  t he  suspens ions  
of yeas t  cells were h e a t e d  a t  50 ~ for va r ious  in t e rva l s  of 
t ime,  p l a t e d  u p o n  t h e  n u t r i e n t  agar,  i n c u b a t e d  a t  28 ~ 
a n d  t h e  n u m b e r  of colonies counted .  F igu re  1 shows t h e  
increased  p e r c e n t a g e  of dead  cells w i t h  t he  increased  ex- 
posure  to  50~ These  d a t a  r ep re sen t  t he  ave rages  for 
3 series of expe r imen t s .  
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Fig. 1. Sensitivity to heating at 50~ in the parent culture of S. 
cerevisiae and its mutants  after aerobic and anaerobic growth. 

The effect of short hyperthermy at 50 ~ upon subsequent aerobic 
glycolysis at 28 ~ in the parent culture of S. cerevisiae S. and 2 re- 
spiratory-deficient mutants, c and d 

St ra in  QO2 Qco9 
(aerobic Aerobic culture Anaerobic culture 
culture) Control Hyper- Control Hyper- 

thermy thermy 

P a r e n t  25.6 28.2 16.5 142.2 31.2 
Mutan t  c 1.0 59.4 16.5 153.9 32.5 
Mutant d 0.5 121.9 29.7 185.0 43.8 
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Fig. 2. The effect of hyperthermy at 50 ~ upon subsequent aerobic 
glycolysis at 28 ~ in the parent culture of S. cerevisiae and its 
mutants  after aerobic and anaerobic growth. 

I t  is eyitirely clear  t h a t  t he  r e sp i r a to ry -de f i c i en t  
m u t a n t s  are t e m p e r a t u r e  sens i t ive  a n d  are ki l led a t  50 ~ 
more  r ap id ly  t h a n  p a r e n t  cells on ly  w h e n  g rown u n d e r  
aerobic  condi t ions .  Af te r  anae rob i c  cu l t iva t ion ,  t e m p e r a -  
tu re  s ens i t i v i t y  in these  m u t a n t s  en t i r e ly  d isappears ,  and  
t h e y  do no t  differ  f rom t h e i r  pa ren t s .  

I t  is of cons iderab le  in t e res t  in  th i s  connec t ion  to 
i nves t i ga t e  t e m p e r a t u r e  sens i t i v i ty  of glycolysis in  t h e  
r e sp i r a to ry -de f i c i en t  yeas t .  The  Tab le  p resen t s  d a t a  on  
aerobic  glycolysis  in t h e  p a r e n t  cu l tu re  S. cerevisiae S and  
2 of i ts  m u t a n t s ,  c a n d  d, g rown u n d e r  aerobic  a n d  
anae rob ic  condi t ions .  I t  is cha rac te r i s t i c  for m u t a n t s  w i t h  
t he  impa i r ed  r e sp i r a t ion  t h a t  t h e i r  aerobic  glycolysis  is 
e n h a n c e d  in r e l a t ion  to p a r e n t  values.  Fo r  t he  s t u d y  of 
t e m p e r a t u r e  sens i t i v i ty  of glycolysis,  we inves t i ga t ed  t he  
effect  of sho r t  h y p e r t h e r m y  of yeas t  suspens ions  a t  50 ~ 
upon  s u b s e q u e n t  m e t a b o l i s m  a t  28~ I n  these  exper i -  
m e n t s  suspens ions  of yeas t  cells were h e a t e d  a t  50 ~ for  
30 rain,  a n d  the i r  aerobic  glycolysis  was a f t e rwards  
m e a s u r e d  a t  28~ F igure  2 clear ly ind ica tes  se lect ive  
i n h i b i t i o n  b y  e leva ted  t e m p e r a t u r e  of t he  glycolysis in  
m u t a n t s  g rown  u n d e r  aerobic  condi t ions .  H y p e r t h e r m y  
inh ib i t s  t he  glycolysis  in t he  p a r e n t  cu l tu re  b y  41%,  b u t  
in  t he  r e sp i r a to ry -de f i c i en t  m u t a n t s  i nh ib i t i on  of glyco- 
lysis a t t a i n s  72-75 ~o. I n  d i s t i nc t ion  f rom this,  t e m p e r a t u r e  
sens i t i v i ty  of glycolysis  in  m u t a n t s  g rown anae rob ica l ly  
is iden t i ca l  w i t h  t h a t  of t h e i r  pa ren t s .  

I t  is the re fo re  possible  to  conc lude  t h a t  t e m p e r a t u r e  
sens i t i v i ty  of t he  r e sp i r a to ry -de f i c i en t  m u t a n t s  of yeas t ,  
expressed  b y  t he  su rv iva l  va lues  a t  e leva ted  t e m p e r a -  
tures,  as well  as b y  t he  effect  of h y p e r t h e r m y  u p o n  
aerobic  glycolysis,  can  b e  obse rved  on ly  when  yeas t  cells 
are g rown aerobical ly ,  and  en t i r e ly  d i sappears  u n d e r  
anae rob ic  cu l t iva t ion .  I t  is well k n o w n  t h a t  anae rob i c  
yeas t s  do n o t  con t a in  func t iona l  mi tochondr i a ,  a n d  i t  is 
r e m a r k a b l e  t h a t  t he  loss of t e m p e r a t u r e  sens i t i v i ty  is 
co inc iden t  w i t h  the  loss of ac t ive  m i t o c h o n d r i a  in  t he  
r e sp i r a to ry -de f i c i en t  m u t a n t s  of yeast .  NEIFAKH et  al. ~ 
sugges ted  t h a t  m i t o c h o n d r i a  m a y  p l ay  a n  i m p o r t a n t  p a r t  
in t he  con t ro l  of glycolysis,  a n d  i t  is also well k n o w n  t h a t  
t he  s t r u c t u r e  of m i t o c h o n d r i a  in  t he  r e sp i ra to ry -de f i c i en t  
m u t a n t s  of yeas t  is defec t ive  s and  a l t e ra t ions  in  base  
compos i t i on  of m i t o c h o n d r i a l  D N A  in these  m u t a n t s  h a v e  
been  recorded  7. 

T e m p e r a t u r e  sens i t i v i ty  in  t he  r e sp i r a to ry -de f i c i en t  
m u t a n t s  of yeas t  g rown u n d e r  aerobic  condi t ions ,  a n d  t he  
d i s appea rance  of th i s  s ens i t i v i t y  u n d e r  anae rob ic  growth ,  
is cons i s t en t  w i t h  the  h y p o t h e s i s  t h a t  i t  resul ts  f rom some 
defects  in  t h e  o rgan iza t i on  of m i t o c h o n d r i a  in  t he  re- 
sp i r a to ry -de f i c i en t  m u t a n t s  of yeast ,  wh ich  m a y  be  
respons ib le  for t he  t h e r m o s e n s i t i v i t y  of t he i r  enzymes .  

BHB0~bl. TeMnepaTypHaa qyBCTBHTeYlbH0CTb MyTaHTOB C 
~e(~eKTOM ~blXaHH~ y ~p0noKe~ Saccharomyces cerevisiae 
Ha6Jno~laeTc~ ~Inmb IIpH KyJIbTHBVlpOBaHHH B a3pO6HblX 
yCYlOBH~IX H ncqe3aeT npH aHa3p06HOM p0cTe. FIoBH~HMOMy, 
TeMIIepaTypHa~ qyBCTBHTeJIbHOCTb ~pH aap06HOM pocTe 
CB~I3aHa C ~e~eKTHO~ 0pPaHH3al~He.~ MHTOXOH~pH~ y MyTaH- 
T0B ~po~efi. 
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