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In expe r imen ta l  and cl inical  b i o c h e m i s t r y  in r ecen t  y e a r s  the use  of paper  for  e l e c t r o p h o r e s i s  of 
prote ins  has been inc reas ing ly  supplemented  by the use  of o ther  iner t  c a r r i e r s :  gels (agar ,  s ta rch ,  po ly -  
ac ry lamide ,  etc.) ,  s t a r ch  and o ther  blocks,  and so on. In addition, ce r t a in  specia l  types  of e l e c t r o p h o r e s i s ,  
e spec ia l ly  i m m u n o - e l e c t r o p h o r e s i s ,  have continued to gain popular i ty .  

The proposed  cuvette is intended for  analyt ic  and p r e p a r a t i v e  e l e c t r o p h o r e s i s  of prote ins  and o ther  
m a c r o m o l e c u l a r  compounds.  Frac t iona t ion  can be c a r r i e d  out by many  different  methods,  including i m -  
munoe lec t rophores i s .  

The cuvette  is made of P lex ig las .  It  can be taken to p ieces  and cons is t s  of the following pr inciple  
pa r t s  (see f igure):  base  (1), e lec t rode  v e s s e l s  (4), the i r  lids (7) with the e l ec t rodes  (8), and in t e rchange -  
able analyt ic  sec t ions  (11) with lids (15). 

The base  (1) has  th ree  s c r e w s  (2) for  level l ing the ins t rumen t  and a flange (3) on its upper  su r face  
for  prevent ing  poss ib le  d i sp lacemen t  of the e lec t rode  v e s s e l s .  The e lec t rode  v e s s e l s  (4), m e a s u r i n g  
170 x 70 x 55 ram, r e s t  on the base  (1). Each has  a longitudinal par t i t ion  (5), 30 m m  high, for  c r ea t i ng  a 
z igzag flow path, and two nipples (6) on opposi te  walls  of the ves se l :  one is placed at the bot tom of the wall ,  
the other  45 m m  above the bot tom (the level  of buffer  solution). The nipples  a r e  used for  providing a con-  
t inuous-f low buffer  s y s t e m  when requ i red .  Otherwise  they m a y  be used e i the r  for  siphoning buffer  b e -  
tween the anode and cathode ve s s e l  o r  to p reven t  d i f fe rences  in i ts  levels ,  o r  they may  s imply  be cove red  
with rubber  caps .  The lid (7) of the e lec t rode  ve s se l  (170 x 48 ram) c a r r i e s  a pla t inum e lec t rode  (8), 
fixed to the plate (9) glued to the lid. A t e rmina l  (10) for  connection to the r e c t i f i e r  is fixed on the upper  
su r face  of the lid. The l]-shaped analytic sect ion (11) is placed on the e lec t rode  v e s s e l s .  It has a double 
f loor (12) and is  used  for  cooling the unit c i rcu la t ing  wa te r  through the nipples (13). The d imens ions  of  the 
working surface of the analytic section given in the figure (250 x 140 ram) may be taken as suitable for use 
in most cases of electrophoresis of protein mixtures. However, for some methods other dimensions are 
more suitable. For example, for preparative electrophoresis of heterogeneous protein mixtures in a 
starch block [5, 14] and in certain other cases a unit 400 mm long is more convenient. For such purposes 
it is advisable to have a spare analytic section with a working area of 400 • 140 mm. 

When working with micromodifications of electrophoresis, a replacement section with a unit measur- 
ing I00 x 60 mm is suggested. For electrophoresis of hemoglobins, a section with a unit measuring II0 x 
140 mm is suitable. The interchangeable sections are of identical design, including measurements (apart 
from those mentioned above). The saddle roof (15) of the analytic section is suitable for most methods. It 
rests on the outer ledge of the wall of the analytic section, providing a reasonably air-tight chamber. 

For electrophoresis on paper (23) the component (16) is placed inside the analytic section. Strips of 
chromatographic paper, soaked in buffer and squeezed out, are placed on the sharp edges of the prisms (17). 
The ends of the strips hang freely in the vertical portions (14) of the analytic section. The electrode ves- 
sels a re  fi l led with buffer  and connected by a rubbe r  siphon tube at tached to the nipples (6). The cuvette  is 
then a s sembled :  the e lec t rode  v e s s e l s  a r e  placed on the base  (1), made  level ,  and the analyt ic  sect ion (11), 
covered  by the lid (15), is placed on them.  Before  adding the t e s t  s amples ,  i t  is advisable  to connect  the 
in s t rumen t  to the ass igned  voltage fo r  40-60 min to ensure  constant  humidity,  which is  e s sen t i a l  dur ing 
e l ec t ropho re s i s ,  in the cham be r .  Next the s amp le s  of pro te in  mix ture  a r e  applied in the usual  manner .  
After  the end of e l e c t ropho re s i s  the component  (16) together  with the s t r i p s  of paper  is r emoved .  The sub-  
sequent p rocedure  depends on the m a t e r i a l  and the purpose  of the invest igat ion.  
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D i a g r a m  of euvet te .  Analytic sec t ion  is  
fi l led with agar  gel. Explanation in text .  

For  e l ec t ropho re s i s  on cel lulose  ace ta te  [14], the 
p repara t ion  of the euvette  is s im i l a r  to that  desc r ibed  above 
for  e l e c t r o p h o r e s i s  on paper .  

For  e l ec t rophores i s  in agar  gel [3, 10], the cuvette is 
p r epa red  as follows. Two s t r ip s  of sheet  rubber  1-3 m m  in 
th ickness  a r e  placed on the base  (1) and the ends (14) of the 
analytic sect ion r e s t  on them.  A level is placed on the s u r -  
face of the analyt ic  sect ion and the hor izontal  posi t ion is 
obtained by adjust ing the s c r ews  (2). The hot aga r  is in t ro -  
duced by a pipet into the ve r t i ca l  divis ions (14), at f i r s t  to a 
height of 4-5 ram, and allowed to solidify to f o r m  a plug in 
the lower  par t  of the ve r t i ca l  port ions of the analyt ic  s e c -  
tion. The ve r t i ca l  port ions a r e  then fil led to the top with 
hot agar ,  and a m e a s u r e d  volume of aga r  is  poured into the 
hor izonta l  division of the analyt ic  sec t ion  (the volume of 
aga r  is  calcula ted f r o m  the a r e a  of the working sur face  and 
f r o m  the th ickness  of the block des i red) .  To f o r m  wells  for  
introducing the samples  of prote in  mixture ,  the r ack  (18) is 
used.  The lower  edges of i ts  teeth a r e  sharpened  and they 
extend down to within 1 m m  of the f loor  of the analyt ic  s e c -  
tion so that  the prote in  will  not escape  beneath the agar .  
After  the aga r  has  solidified, the r ack  is  ca re fu l ly  r emoved ,  
taking c a r e  not to injure  the edges of the wel ls .  To imp ro v e  
the s tabi l izat ion of the gel s t ruc tu re ,  the cuvette  fi l led with 
aga r  should be left overnight  in a r e f r i g e r a t o r .  Buffer  is 
then poured into the e lec t rode  v e s s e l s  (250 ml  into each),  

and these  a r e  placed on the base ,  the analytic sec t ion  is fitted in position, the s amp le s  of prote in  mix tu re  
a r e  applied, and the sect ion is  cove red  with the lid (15). Other  methods of applying pro te in  may also be 
used, for  example ,  on s t r i p s  of f i l t e r  pape r  without cutt ing wells  with the rack(18) .  The nipples of the ana ly-  
tic sec t ion  (13) a r e  connected to the wa te r  cooling s y s t e m  and the voltage is  applied to the t e r m i n a l s .  If a 
continuous-flow buffer  s y s t e m  is not used,  the anode and cathode e lec t rode  v e s s e l s  should be connected by 
a siphon tube fixed to the nipples  (6). Af te r  the end of e l ec t rophores i s  the agar  block is  cut out around the 
walls  of the analyt ic  sect ion;  the sect ion is  t aken  f r o m  the e lec t rode  v e s s e l s  and over tu rned  above the 
cuvette with the fixing fluid (usually 2-5% acet ic  acid solution in 10% glycerol ) .  The block of 1-2% agar  gel 
read i ly  fal ls  out without breaking .  It  will be c l ea r  f r o m  the design of the cuvette that a p iece  of g lass  of  
sui table  s ize  may  be in se r t ed  into the analyt ic  sect ion,  and the aga r  or  o ther  liquified gel poured on it. l -  
this  c a se  the get block is  r emoved  together  with the g lass  a f t e r  e l ec t ropho re s i s .  These  and s i m i l a r  modif i -  
cat ions have no effect on the ~esult of fraction~tion. 

The ctlvette can be used for preparative electrophoresis in agar or other gels [I], or for a micro- 
modification of analytic separation [3]. In these cases the cuvette is prepared for the experiment as de- 

scribed above. 

For electrophoresis in starch gel the preparation of the cuvette differs from the manner described 
above only in that the vertical portions (14) of the analytic section are filled with agar gel prepared in the 
same buffer as the starch gel, while the horizontal portion is filled with starch gel. Otherwise, the method 
is almost identical with the original [18]. This applies also to the method of electrophoresis in a starch 
block [5, 14], for which a lid with a water cooling system is used, compressing the block from above. 

The cuvette may also be used for immunoelectrophoresis, with modifications either ill agar gel [I, 
1O~ !7~ or on cellulose acetate [!3]. Eleetrophoresis may u[so be performed with the use of practically 
any medium suggested for horizontal blocks: Sephadex [8], semiliquid films [16], and so on. 

When describing the cuvette I attempted to keep the advantages and avoid the disadvantages of the 
universal cuvettes described in the literature [2, 4, 6, 7, 9, Ii, 15]. These advantages are simplicity of 
construction, obviation of the need to use paper bridges, the existence of interchangeable analytic sections, 
and the use of water cooling. Furthermore, the apparatus is easily disassembled, so that it is easier to 

use. 
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Trials of the cuvette have shown that the results of fractionation with its use are equal to those ob- 
tained with other, nonuniversal, cuvettes. 
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