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Agar and starch gel are being used ever more frequently as a stabilizing medium for electrophoresis of pro- 
tein mixtures. When using these gels the resolving power of the method of separation is very high, adsorption of 
proteins on the carrier is minimal, the electrophorograms do not require later clarification for a densitometric 
analysis and are readily subject to elution. 
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Fig. 1. Schematic section of cuvette. A) Pouring the 
blocks for immune microelectrophoresis on agar gel; 
B) during electrophoresis. Explanation in text. 

Fig. 2. Samples of electrophorograms obtained 
on the cuvette. A) Microelectrophoresis on agar 
gel. Blood serum of tuberculosis patient. Bar- 
biturate buffer, pH 8.6, ionic strength 0.05, agar 
1%, layer thickness 2 ram, 6 V/cm 1 h 30 rain, 
staining with Amido Schwarz 10B; B) microelec-  
trophoresis on starch gel. Blood serum of tuberc- 
ulosis patient. Borate buffer, pH 8.2, starch gel 
15%, layer thickness 5 mm, 6 V/cm, 3 h 30 min, 
thickness of sections 2 ram, staining with Amido 
Schwarz 10B; C) immune microelectrophoresis 
on agar. Blood serum of rabbit immunized with 
lung antigen (section material). Barbiturate buf- 
fer, pH 8.6, ionic strength 0.05, agar 1%o, layer 
thickness 2 mm, 6 V/cm, 1 h. Precipitation 
against lung antigen, 24 h at room temperature. 
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The method of electrophoresis of proteins in agar gel proposed by Gordon and cohorts [8] was later modified to 
a micromethod [4, 18, 20, 21] in which the agar blocks were placed on slides used in microscopy. Electrophoretic 

separation of proteins in starch gel, developed by Smithies [19] and perfected by other authors [6, 7, et al.] can also 
be carried out in a micromodifieation [5, 15] in which the length of separation does not exceed 5-6 cm with prac- 
t ically no drop in the resolving power of the method. 

Graber and Williams [9, 11] proposed a method of immunoelectrophoretic analysis which has become widely 

used in recent years and is based on combining the separation of proteins by sign and magnitude of their charge in an 
electr ical  fieldwith the antigen-antibody reaction performed by double diffusion in agar after the manner of Ouch- 
terlony [14]. Among the further developments of the method it is necessary to note immune electrophoresis on slides 
described by several authors [2, 18, 17]. 

These micromethods are not inferior with respect to results to macromethods, furthermore they require much 

smaller quantities of protein mixtures to say nothing of the savings in reagents. Furthermore, in immune  microelec-  

trophoresis the t ime of the formation of the precipitates is appreciably reduced. All this makes the micromodifica-  

tions especially convenient when analyzing a large number of samples, 

The rather simple cuvette we fabricated is intended for performing serial investigations by somewhat modified 
methods of microelectrophoresis on agar and starch gel and by the method of immune microelectrophoresis, Under- 

lying the development of the instrument were the works of the separation of proteins in agar gel [4], on electro-  
phoresis in starch gel [5, 15, 19], and on immunoelectrophoresis [2, 16]. 

The Plexiglas cuvette permits performing electrophoresis on blocks of gel 75 mm long and 95 mm wide (on 1, 

2, 3, or 4 blocks simultaneously). Each block 1 (Fig. 1A) is placed on a Plexiglas (or glass) plate 2, 3 mm thick. 
Before pouring the gel connectors 4 made of four layers of filter paper are placed on stand 3 of the cuvette which is 

placed directly horizontally and they are clamped by frame 5 divided into four sections by partitions 6. Each sec- 

tion of the frame corresponds to a section of the electrode portion of the cuvette and is isoiated from adjacent sec- 

tions by partitions 7 in order to economize the buffer solution with incomplete  loading of the cuvette. Plate 2 which 
serves as the base for the gel is inserted into the section of the frame. The slits between plate 2 and frame 5 are 

carefully filled with a hot solution of agar (or soluble starch) from a pipette so that the sotution soaks the paper con- 

nectors 4. After the solution gelatinizes hot agar (starch) is poured on plate 2 in the amount needed to form a block 
of a prescribed thickness. Thus, to produce a block 2 mm thick, 14.28 ml of hot solution is poured into each sec- 
tion. When the gel solidifies, frame 5 is carefully removed; if necessary the edges of the block abutting the paper 

connector are additionally fitled with hot solution to ensure a reliable electrical  contact of the connector withthe gel. 

The buffer is poured into the cuvette (into the electrode 8 and intermediate portions 9) into as many sections 

as blocks used for a given experiment. Connectors 11 made of four layers of filter paper are laid on partitions 10 
(Fig. 1B). The cuvette is closed with a cover 12 with vertical partitions 13 which serve to prevent the direct con- 

tact  between the paper connectors 4 and 11 and plat inum electrodes 14 attached on the outer partitions and also to 
lengthen the pathway of the current for a more complete removal of the polarization products. Terminals 18 con- 

nected with the electrodes 14 are also attached on the cover~ The gable shape of the cover is needed for the runoff 
of water condensing on it  as a consequence of evaporation during electrophoresis. 

The samples of the protein mixture are applied differently depending on the type of electrophoresis. 

In the case of analytical  separation on agar gel the protein is applied on small  strips of filter paper (1 �9 10 mm) 
which are superposed on the surface of the solidified gel before the euvette is covered, For this purpose it is best to 

take chromatographic paper, for example, No, 2B or No. 2M produced by the Volodarskii Plant. The protein dif- 
fuses into the gel from the strip [4], With this method of application 8-6 samples of the protein mixture can be 

separated on each block. Figure 2A shows a specimen of the electrophorogram obtained by the indicated method. 
To introduce the protein into a block of starch gel a depression measuring 1 �9 10 mm is cut in the gel with a razor 
blade and about 0.03 ml of the investigated solution is poured into it. Figure 2B illustrates the result of separation 

in starch gel. 

In immune microelectrophoresis a comb 16 (see Fig. 1A) having projections for forming eight depressions in 
the gel for the protein mixture being separated and seven depressions for the precipitating antiserum is installed on 
frame 5 before the get solidifies, This comb is needed to produce a constant shape of the depressions and a constant 

distance between them [2] which is important for standardization of the experimental  conditions [12, 18]o After the 
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gel  solidifies the comb is carefully removed (without damaging the edges of the depression I), The investigated 
sample,  which is prel iminari ly mixed with agar of double concentration, is placed into the 2 �9 5 mm depressions 
thus formed [1, 3]. When performing immune electrophoresis on two blocks or more simultaneously, i t  is desirable 
to use for each block the same comb, forming one block after the other, since under laboratory conditions i t  is dif-  
ficult to manufacture four combs ident ica l  in shape and mutual  arrangement of the projections. A specimen of the 
immunoelectrophorogram is shown in Fig. 2C. 

After the cuvet te  is prepared for electrophoresis by one of the above-descr ibed methods, i t  is cooled by water. 
The water circulates in chamber 17 equipped with pipe 18 which connects with the water l ine (see Fig. 1). 

The cuvette is easily made with the simplest tools. 

S U M M A R Y  

A simple cuvette is described which is to be used for serial  analyses by means of modified micromethods of 
eleetrophoresis on agar and starch gel  immune electrophoresis on agar. The instrument can be made in any 
laboratory. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 

tions of the abbreviations as given in the original Russian journal. Some or all of this peri- 
odical l i t e ra ture  m a y  w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete  l i s t  of the cover-to-  
cover English translations appears at the back of the first issue of this year. 
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