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Relative quantities of c~-amylase (extracellularj produced by each 
strain of A. niger obtained by comparison with the standard curve 

Fungal strain Nutrient Volume of c~-amylase Enzyme 
requirement enzyme corresponding activity 

to optical density 
from standard curve 

551 
An (wild type) 
P4 
83 
32 

758 
111 
346 
862 
554 
115 

16 
596 
E2 
E3 
E4 
P1 
P3 
56 
57 

none 
none 
none 
n o n e  

none 
Arginine, 
Leueine, 
Methionine~ 
Leucine~ 
Methionine 
Methionine~ 
Methionine~ 
none 
none 
none 

n o n e  

n o n e  

n o n e  

none 
none 

0.625 16656.25 
0.07 1865.5 
0.41 10926.5 
0.15 3997.5 
0.07 1865.5 
0.085 2265.25 
0.19 5063.5 
0.15 3997.5 
0.11 2931.5 
0.06 1599.0 
0.05 1332.5 
0.05 1332.5 
0.05 1332.5 
0.07 1865.5 
0.19 5063.5 
0.11 2931.5 
0.025 666.25 
0.015 399.75 
0.03 799.5 
0.01 266.5 

~Tapioca flour liquid media supplemented with respective amino 
acids at a final concentration of 1 g/1. 

In  a n o t h e r  series of exper iments ,  a s imi la r  p rocedure  
was r epea ted  w i t h  the  i n t r o d u c t i o n  in to  t he  t ap ioca  
l iquid  m e d i u m  of k n o w n  vo lumes  of pure ,  e -amylase  in 
t he  place of t h e  fungal  cu l ture .  4 rep l ica tes  were used in 
each  case. The  F igu re  s u m m a r i z e s  t he  resul t s  o b t a i n e d  in 
t he  form of a graph .  

A compar i son  of the  m e a n  opt ica l  dens i t y  read ings  for 
the  s t r a ins  for t he  f i rs t  e x p e r i m e n t  a n d  t he  va lues  of t he  
s t a n d a r d  curve  gives i n f o r m a t i o n  on  t h e  respec t ive  re la-  
t i ve  q u a n t i t i e s  of ~-amylase  p roduced  b y  each  s t r a i n  of 
A. niger (Table).  

M u t a n t  s t r a ins  of Aspergillus niger used  in t he  ana lys i s  
were o b t a i n e d  f rom the  wild t y p e  s t r a i n  A n, b y  m u t a g e n i c  
t r e a t m e n t  7 - ray  i r r ad i a t i on  of conidiospores  of t he  wild 
t y p e  s t r a i n  us ing  a Co 6~ source to  give a dose of 50 K r  
was admin i s t e red .  Th i s  gave  a s u r v i v a l  of a b o u t  2o/0. 
M u t a n t  s t r a ins  t h a t  were o b t a i n e d  di f fered f rom the  wild 
t y p e  in specific n u t r i e n t  r equ i r emen t s ,  m o r p h o l o g y  a n d  
ab i l i t y  to  ut i l ize s tarch .  High  p r o d u c i n g  s t ra in ,  551, is a 
p r o t o t r o p h  wh ich  con id ia tes  freely. S t r a i n  P4 is a n o t h e r  
p r o t o t r o p h  wh ich  con id ia tes  freely. 4 a u x o t r o p h i c  m u -  
t a n t s  h a v e  i m p r o v e d  amylase  a c t i v i t y  w h e n  c o m p a r e d  
w i t h  t he  wild t y p e  s t r a i n  a n d  3 h a v e  a s l igh t ly  lower level  
of e n z y m e  ac t iv i ty .  F r o m  t h e  results ,  some of t he  s t r a i n s  
w i t h  v e r y  low a c t i v i t y  seemed to  be  p ro to t roph i c .  

Th i s  t u r b i d i m e t r i c  m e t h o d  p rov ides  a c o n v e n i e n t  m e a n s  
for d e t e r m i n i n g  t he  s t a r c h  u t i l i za t ion  c a p a b i l i t y  of s t r a in s  
of t h e  fungus.  

A simple system for inspection of microelectrophoretic patterns 

L. Baccell iere,  A. Cupello 1 a n d  1R. H u l t b o r n  

Centro di Neuro/isiologia Cerebrale, C. N. R., Ospedale S. Martino, Genova (Italy), and Institute o/Neurobiology, Uni- 
versity o/GOteborg, S-dO0 33 G6teborg (Sweden), 23 August 1976 

Summary. An inexpens ive  device  for  inspec t ion  of e l ec t rophore t i c  p a t t e r n s  on  microgels  is descr ibed.  A c o m m o n  slide 
f r ame  is modi f ied  in order  to  ho ld  inside microgels  i m m e r s e d  in l iquid,  so t h a t  t he  gels m a y  t h e n  be  p ro jec ted  on  p a p e r  
screens.  The  e lec t rophore t i c  p a t t e r n s  m a y  be  d r a w n  on  t h e  basis  of t h e  gel images.  S t a f f -mee t ing  p r e s e n t a t i o n  of micro-  
e lec t rophore t i c  p a t t e r n s  seems to  be  a n o t h e r  app l i ca t i on  of t he  sys tem.  

S e p a r a t i o n  of macromolecu les  on  ac ry l amide  microgels  
w i t h  d i a m e t e r s  d o w n  to  0.2 m m  p e r m i t s  analys is  on  
m i n u t e  t i ssue  samples  down to  single ceils 2. Such  me thods ,  
l ike co r re spond ing  s t a n d a r d  e lec t rophore t i c  m a c r o m e t h -  
ods, also al low the  d e t e r m i n a t i o n  of molecu la r  p a r a m e t e r s  
of t he  resolved  b a n d s  b y  c o m p a r i n g  t h e i r  r e la t ive  e lectro-  
pho re t i c  mobi l i t ies  w i t h  those  of su i t ab le  s t a n d a r d s  3. 
Thus ,  i t  is i m p o r t a n t  to  h a v e  a n  a d e q u a t e  m e a n s  of de-  
t e r m i n i n g  t h e  mic roe lec t rophore t i c  p a t t e r n .  
I n  t h e  sequence  of a n a l y t i c a l  s teps,  t he  inspec t ion  and  
e v a l u a t i o n  of t h e  s epa ra t ed  b a n d s  m a y  cause  t roub le  due  
to  t h e  smal l  d imens ions  of a n d  b e t w e e n  t he  b a n d s  *. 
D e n s i t o m e t r y  m a y  be  pe r fo rmed  d i rec t ly  on  t he  gels, 
r equ i r ing  in th i s  p a r t i c u l a r  case soph i s t i c a t ed  i n s t r u m e n -  
t a t i on ,  or  t h e  gels m a y  be  p h o t o g r a p h e d  a n d  s u b s e q u e n t  
i n spec t ion  and  ana lys i s  is m a d e  on  t he  film. This  i n t ro -  
duces  a t i m e - c o n s u m i n g  s tep  a n d  a loss of i n fo rma t ion .  
A n  a l t e r n a t i v e  w a y  involves  t h e  use of amicroscope,  f i t t ed  
w i t h  a d r awing  a p p a r a t u s .  W e  descr ibe  a s imple  a n d  
inexpens ive  m e t h o d  for v i sua l i za t ion  of e lec t rophore t i c  
p a t t e r n s  on  microgels  b y  p r o j e c t i o n  of t h e  s t a i ned  gels 
on  a screen.  

A c o m m o n  slide f r ame  is modi f ied  so t h a t  i t  c an  ho ld  
micr0gels  comple t e ly  i m m e r s e d  in l iquid  (figure 1). A rec- 
t a n g u l a r  r u b b e r  packing ,  t h i ckness  1-2 ram,  is pos i t ioned  
as in  f igure 1 and  secured  to  t h e  glass w i t h  glue. 2 r e c t an -  
gu la r  pieces of glass, of a t h i cknes s  s l igh t ly  less t h a n  t h e  
r u b b e r  packing ,  are f a s t ened  to  the  glass of t he  f rame,  
inside t he  r u b b e r  packing ,  so t h a t  a s l i t - shaped  t r o u g h  is 
p roduced ,  t h e  w i d t h  s u i t a b l y  be ing  be tween  0.5 a n d  
1 ram.  The  gel c an  be  p laced  in  t he  d r y  slit.  I f  t he  gel 
t e n d s  to f loa t  w h e n  l iquid  is pou red  u p o n  it, a cover-s l ip  
m a y  be p laced  above  t he  ' s l i t '  w i t h  the  gel, a n d  b y  
cap i l l a ry  force t he  t r o u g h  will be  filled w i t h  l iquid,  added  
to  fill t h e  space  inside t h e  r u b b e r  packing .  The  sl ide 
f r a m e  is t h e n  closed, r e su l t i ng  in a l i q u i d - c o n t a i n i n g  
space inside t h e  p a c k i n g  w i t h  t h e  gel in  t h e  s l i t - t rough.  
The  f r ame  is p laced  in a n y  t y p e  of slide projector ,  a n d  to  
a l low on ly  p ro jec t ion  of t h e  gel, t h e  ex te r io r  of t h e  f r ame  
is m a s k e d  w i t h  razor  b lades  to  p e r m i t  l igh t  to  pass  on ly  
t h r o u g h  t h e  s l i t - t rough.  
P r o j e c t e d  on  a su i t ab le  p a p e r  screen (figure 2), t he  e lectro-  
pho re t i c  p a t t e r n  can  be  d r a w n  on  t h e  basis  of t he  gel 
image.  I t  is t h e n  possible  to  d e t e r m i n e  t he  e lec t rophore t i c  
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b'ig. 2. Illustration of the projection of a gel with a diam(ter of 
1.0 ram. The gel, t.7% acryMmide 0.7% agaro~c, was l(~aded with 
0.20 btg of brain micro:omal RNA ;rod rull 45: at ;m average ( tlrrct~t 
<)f 200 ~A ~. 

of  g lass ,  t h u s  p r o d u c i n g  a n u m b e r  of  s l i t - t r o u g h s .  I t  
s e e m s  to  u s  t h a t  t h i s  s y s t e m  o f t e n  s u f f i c i e n t l y  m e e t s  
m a n y  d e m a n d s ,  t h a t  i t  is v e r s a t i l e  a n d  is a s s o c i a t e d  w i t h  

. . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a neg l ig ib l e  e x p e n s e .  
w e i g h t  2, 3 a n d  m o l e c u l a r  radi i~.  
I f  t h e  m i g r a t i o n  d i s t a n c e s  of  t h e  r e f e r e n c e  b a n d  a r e  n o t  
i d e n t i c a l  f r o m  gel  t o  gel  in a se r i e s  of  e x p e r i m e n t s ,  t h e y  
c a n  e a s i l y  be  s t a n d a r d i z e d  b y  v a r y i n g  t h e  p r o j e c t o r -  
s c r e e n  d i s t a n c e  or  z o o m i n g  t h e  o b j e c t i v e .  D e n s i t o m e t r y  
c a n  a lso  be  m a d e  w i t h  t h e  ge l  i n s i de  t h e  f r a m e  a n d  d i r e c t  
p h o t o c o p y i n g  w i t h o u t  l o s i ng  i n f o r m a t i o n  in  a n e g a t i v e  
c a n  a lso  be  p e r f o r m e d .  F u r t h e r ,  in  s t a f f - m e e t i n g s  p r e s e n -  
t a t i o n  of  gels  b y  t h i s  p r o c e d u r e  s e e m s  idea l .  
A m o d i f i c a t i o n  m a k i n g  i t  f ea s ib l e  to  a c c o m o d a t e  s e v e r a l  
ge ls  in o n e  f r a m e  c a n  be  m a d e  b y  s u b s t i t u t i n g  s e v e r a l  
b a r s  (25 m m  • 1 m m  • 1 m m )  for  t h e  2 r e c t a n g u l a r  p i ece s  
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