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I r o n  A l u m  a s  a M o r d a n t  i n  
C y t o l o g y  o f  U r e d i n a l e s  

The cyto logy of fungi  has remained  re la t ively  unex-  
plored,  as the  vege ta t ive  nuclei  are too small  to  define 
wi th  precision detai ls  of nuclear  s t ruc tu re  and divisional  
figures. In fo rma t ion  on  these  is p r imar i ly  based on the  
s t u d y  of meiot ic  division of the  diploid nucleus dur ing  
ge rmina t ion  of the  res t ing  spore (zygote cell). The chro- 
mosomes  of ten show a weakly  s ta in ing  reac t ion  wi th  the  
usual  ace to-carmine  m e t h o d s  and  se ldom s ta in  deep 
enough  for analyt ica l  s t u d y  of conf igura t ions  of the  chro-  
ma t in  material .  Addi t ion  of a ferric sal t  ha rd ly  improves  
the  s ta in  densi ty .  Thus,  choice of sui table  s ta ins  and 
s ta in ing  techniques  to br ing  out  cri t ical  detai ls  has  been 
an i m p o r t a n t  factor,  as the  s ta in  react ions  have  of ten 
been incomplete ,  uncer ta in  or erratic.  Use of i ron a lum 
as a m o r d a n t  is well known  in t he  advanced  and e labora te  
procedures  for s ta in ing the  nuclei in the  h igher  p lan t  cells. 
However ,  no t  in f requen t ly  these  have  been  unsa t i s fac to ry  
and  inadequa te  for cri t ical  cytological  s tudies  in fungi 
and o ther  microorganisms.  In t e rpo la t ion  of iron a lum 
solut ion of a sui table  s t r eng th  for s ta in ing  the  nuclei  in 
Chlorophyceae-Con]ugales 1 and Volvocales 2 and  in Rhodo- 
phyceae 3 has  been successfully employed  in the  aceto- 
carmine  squash  technique.  A similar  p rocedure  briefly 
descr ibed here p roved  very  sa t i s fac tory  in the  cytological  
s tudies  of the  rus t  fungi Uredinales  as well. 

The tel iospores were s tuck  onto  the  slides by  a l t e rna te ly  
we t t i ng  and dry ing  the  smears  and the  slides inver ted  
over  wet  co t ton  towell ing for mois ture  condensa t ion  as 
descr ibed by  THIRUMALACHAR et  aI.4,5. The spore germi- 
nat ion t ime  var ied wi th  d i f ferent  rus t  species depending  
on the  d o r m a n c y  period.  Germina t ing  tel iospores  a t  a 
desired stage were f ixed in situ in modif ied Carnoy 's  f ixing 
fluid (6 rectif ied alcohol:  4 glacial acetic acid: 4 chloro- 
form) for 1 h and t ransfer red  di rec t ly  to 70~o alcohol. The 
slides bear ing the  spores were b rough t  down  to disti l led 
wa te r  t h rough  4 descending alcohol concen t ra t ions  wi th  
5 rain in each grade and washed  tho rough ly  wi th  2-3 

changes  in dist i l led water .  Immers ion  of t he  smears  in 
0.5% aqueous  Taka-d ias tase  (Parke Davis  (India) Ltd. ,  
Bombay)  for 10 min  he lped  clarify the  cy top l a sm 6. A dip 
in dist i l led w a t e r  r emoved  the  enzyme res idue over  t he  
smears  and  t h e y  were upgraded  back  to  70~o alcohol 
t h ro u g h  the  same alcohol series. The slides m a y  be re- 
t a ined  at  th is  s tage for any  leng th  of t ime desired w i t h o u t  
impai r ing  the  s ta inabi l i ty  of the  nuclei. The slides were 
d i r e c t l y  t r ans fe r red  to the  m o r d a n t  0.5% aqueous  i ron 
a lum for 2-5 min.  Concent ra t ion  of the  m o r d a n t  and  t ime  
for morda l l t ing  would va ry  wi th  the  fungal  species. T h e y  
were t ho rough ly  washed  in dist i l led water .  Care was 
t aken  no t  to  leave any  t races  of the  m o r d a n t  on the  
smears  which  crystal l ized the  s ta in  or s ta ined  the  nuclei 
dark,  mask ing  s t ruc tura l  details.  The spore m o u n t s  were 
f looded wi th  0.5% carmine  in 45% glacial acet ic  acid and  
covered as usual. I m m e d i a t e  observa t ion  faci l i ta ted 
analysis  of nuclear  detai ls  as the  s ta in  da rkened  gradual ly  
wi th  lapse of t ime.  The t echn ique  yielded excel lent  results  
wi th  a va r i e ty  of o the r  fungi as well. 

Zusammenfassung.  Es wird ein Beizverfahren beschrie-  
ben, das  sich bei der  F~rbung  von  Kern te i lungsf iguren  
yon ke imenden  Rotp i lzsporen  bew~hr t  hat .  

U. P. SINGH and M. S. PAVGI 

College of Agriculture, Banaras Hindu  University, 
Varanasi (India), March 6, 1966. 
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T a b l e  o f  R e p l a c e a b l e  A m i n o  A c i d s  i n  P r o t e i n s  

In  looking for general  laws governing  the  deve lopmen t  
of p r im a ry  pro te in  structure1,  some amino acids in pep-  
t ide chains  were found to be f r equen t ly  replaceable  ~. The 
regulari t ies observed were expressed  in t he  form of a 
char t  of amino acid in te rchanges  3 (summarized in a and 5). 
On this  basis it  was possible, as ear ly  as 1962, to cons t ruc t  
8 va r ian t s  of codons e of the  f i rs t  two bases in t r iplets ,  
including the i r  sequence.  Var ian t  No. 6 (8) (Table I, ref. e) 
cor responds  to  the  p resen t ly  accep ted  codons,  wi th  the  
except ion  of t h a t  for methionine .  

At  p resen t  it  is possible to make  exac t  the  previous ly  
publ ished tables  of amino acid in te rchanges  3,5,6 and to 
ex t end  t h e m  on the  basis of exis t ing knowledge of the  
nucleot ide sequence in a degenera ted  code 7,s. A prac-  
t ical  form in this  connect ion  is t h a t  of a chessboard,  as 
shown  in the  Table.  I t  is cons t ruc ted  on the  a s sumpt ion  
t h a t  in codon t r ip le ts  wi th  a sequence :,s only  a single 
base will be in te rchanged  for another .  The Table differs 
f rom the  spat ia l  design of VERSTEEG and  VLIEGENTHART 9 

no t  only in the  discrepancies  in a n u m b e r  of in te rchanges ,  
since more  recen t  codons are being used here, bu t  also in 
the  ease of appl icat ion.  The chessboard  form makes  i t  
possible to find readi ly  all the  in te rchanges  of a given 
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Full squares indicate amino acids which can be interchanged in the 
structure of proteins, provided only one single base is changed for 

another base in the triplet eodon. 

A list of symbols 1 for amino acids 

A - a s p  G - g l u  M - m e t  Q - g l n  U - I e u  
C - c y s  H - h i s  N - a s n  R - a r g  V - v a l  
F, thr  I lys O - tyr  S - ser W - i l e  
F - p h e  L - a l a  P - p r o  T - t r p  Y - g l y  

a m i n o  ac id  o n  a s ing le  l ine,  w h e r e a s  in  a t h r e e - d i m e n s i o n a l  
s c h e m e  9 a n  a m i n o  ac id  m u s t  be  l o o k e d  for  a t  d i f f e r e n t  
p l a c e s  (e.g.9 A s h ,  L~u,  L y s ,  Ser).  I n  c o n s e q u e n c e  of  t h e  
e x i s t e n c e  of  A p G p U  a n d  A p G p C  c o d o n s  s for  l y s i n e  t h e  
T a b l e  i n c l u d e s  a lso t h e  i n t e r c h a n g e  A r g / L y s  w h i c h  w a s  
n o t  p ~ r m i t t ~ d  b y  p r e v i o u s l y  a c c e p t e d  c o d o n s .  I f  t h e  
c o d o n  A p G p A  i n t r o d u c e d  b y  NISHIMURA e t  al.  ~~ for  
a r g i n i n e  we re  i n c l u d e J  in  t h e  T a b l e  t h i s  w o u l d  be  a f u r t h e r  
c o n f i r m a t i o n  o f  t h e  A r g / L y s  i n t e r c h a n g e ,  b u t  t h e  T a b l e  
w o u l d  t h ~ n  c o n t a i n  n e w  i n t e r c h a n g e  pos s ib i l i t i e s  s u c h  as  
M e t / A r g ,  T h r / A r g ,  a n d  a t  t h e  s a m e  t i m e  t h e  i n t e r c h a n g e s  
A r g / S e r ,  G l y / S e r ,  L y s / S e r  a n d  M e t / S e r  w o u l d  d i s a p p e a r .  

Zusammen/assung. A u f  G r u n d  v o r a u s g e g a n g e n e r  E x -  
p e r i m e n t e ,  b e s o n d e r s  f iber  d e g e n e r i e r t e  T r i p l e t t c o d o n s ,  
w i r d  e in  V e r f a h r e n  e n t w i c k e l t ,  a u s  d e m  s i ch  d ie  A u s -  
t a u s c h m 6 g l i c h k e i t e n  v o n  A m i n o s / i u r e n  in E iwei l3s to f fe  
e r g e b e n ,  d a n n  nXml ich ,  w e n n  i m  C o d o n  n u r  je  e ine  B a s e  
de s  T r i p l e t t s  e r s e t z t  w i rd .  
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The  Effect of the V e n o m  of the D i g g e r  Wasp  
P h i l a n t h u s  on the Fas t  and S l o w  E x c i t a t o r y  and 

the Inh ib i tory  S y s t e m  in the Locus t  M u s c l e  1 

A l t h o u g h  m a n y  a u t h o r s 2  11 h a v e  d e s c r i b e d  t h e  p h y s i o -  
l o g y  of  t h e  f a s t  a n d  s l ow  e x c i t a t o r y  a n d  t h e  i n h i b i t o r y  
n e u r o m u s c u l a r  s y s t e m  in  i n s e c t s ,  s t i l l  v e r y  l i t t l e  is  k n o w n  
a b o u t  t h e  p h a r m a c o l o g y  of  t h e s e  s y s t e m s .  A n e u r o -  
m u s c u l a r  b l o c k  of  t h e  f a s t  s y s t e m  of  t h e  l o c u s t  m u s c l e  c a n  
be  c a u s e d  b y  t r y p t a m i n e  a n d  5 - h y d r o x y t r y p t a m i n e  12, 
g a l l a m i n e  1~, a n d  t h e  v e n o m  of  Philanthus triangulum 
F.  13--15. USHERWOOD a n d  GRUNDFEST 9 s h o w e d  t h a t  y- 
aminobutyric acid activates the inhibitory postsynaptic 
membrane in Romalea and Schistocerca. Although picro- 
toxin abolishes the inhibitory postsynaptic potentials and 
also the effect of y-aminobutyric acid, it does not affect 
the excitatory postsynaptic potentials of the fast system 9 

In the present paper some effects of Philanthus venom 
o n  t h e  f a s t  a n d  s l ow  e x c i t a t o r y  a n d  o n  t h e  i n h i b i t o r y  sy s -  
t e m  of  t h e  l o c u s t  j u m p i n g  m u s c l e  wil l  be  d e s c r i b e d .  

T h e  w a s p s  (Philanthus triangulum F.)  o r i g i n a t i n g  f r o m  
t h e  S o u t h  o f  F r a n c e  a r e  r e a r e d  in  o u r  l a b o r a t o r y  b y  
Dr .  R .  T.  SIMON THOMAS 16. T h e  m e t h o d  of e x t r a c t i n g  t h e  
v e n o m  as  we l l  a s  t h e  p r e p a r a t i o n  of  t h e  l o c u s t  (Locusta 
migratoria migratorioides R.  & F.)  h a s  b e e n  d e s c r i b e d  in  
a p r e c e d i n g  p a p e r  13 

I n t r a c e l l u l a r  a c t i o n  p o t e n t i a l s  we re  r e c o r d e d  f r o m  t h e  
u p p e r  p a r t  of  t h e  e x t e n s o r  m u s c l e  of  t h e  t i b i a  of  t h e  m e t a -  
t h o r a c i c  leg, u s i n g  g l a s s  c a p i l l a r y  m i c r o e l e c t r o d e s  f i l led  
w i t h  3 M  KC1. T h e  e l e c t r o d e s  w i t h  a r e s i s t a n c e  b e t w e e n  
20 a n d  40M_0_ were  c o n n e c t e d  to  t h e  i n p u t  of  a u n i t y  g a i n  
n e g a t i v e  c a p a c i t y  p r e a m p l i f i e r .  
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