












be due to these residual charges. as this would mean that a 
new version of electroendosmosis would be envoked as 
follows. Each ampholyte species is driven to form a sharp 
band by the pH differences existing on either side of its 
isoelectric point. However. zones are formed between dif­
ferent ampholyte species by diffusion, and these zones define 
the pH gradient. If we consider one species of ampholyte 
present in excess, it is e\'ident that only the center portion of 
its band \I/ill be at its isoklcctric point while the remainder of 
that species will be on either side of this point. The net efTect 
of ampholyte on the �~�c�i�d� side of its isoelectric point would be 
to produce excess positi\'l? charges, which in turn would 
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'Figure 1 J. Section of a gel sho\\ing banding of 
hemoglobin after focusing using LKB pH 3.5-10 
wide-range ampholytes. Peaks containing the in­
dicated hemoglobin bands were removed and pH 
values determined. (A) 7.64. (B) 7.32. and (C) 7.13. 

produce an electroendosmotic tlo\...- tov .. 'ard the anode, The 
reverse occurs on the cathode side. with the result that water 
flows away in both directions from the isoelectric point. 

Another possible explanation for localized hydration of the 
gel is that differences in ampholyte concentration produce 
marked differences in osmotic pressure across the gel. which 
lead to a redistribution of water; i. e., water is forced to flow 
toward areas of high ampholyte concentration. \Vith sub­
stances of relatively low molecular \veight. such as am­
pholytes, the focused band may be quite broad resulting in 
only a shallow gradient in osmotic pressure. 

Figllre J:!. BanJing al'human �h�e�l�1�w�~�l�o�b�l�O� proteins In 
t\H) commcr.:ially a\ailablc ampholytes. Tl)p port inn 
of the gel c,mtalOe:d Brinkman pH 2-11 ampholytl's 
\\hile: ti:e: Il\\\Cf portil)n \.'ontained LKB ['II :l.5-1O 
ampholyles. The samples were focused in parallcl 
Tht: "rrow m arks the junctIon �h�e�t�\�\�'�e�~�n� the t .... 0 g.eI �~�e�c� 
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The question, therefore. is the relative importance of the 
electroendosmotic and osmotic efTects. The elcctroendos­
motic efTect, being opposite on the two sides of the focused 
ampholyte, would result in a depression where the ampholyte 
is found since the water would be drawn away from the 
center. The osmotic efTect is quite the opposite, and would 
result in a raised water-rich ridge where the ampholyte is 
focused. 

We have not conclusively determined which of these efTects 
plays the primary role in ridge formation. However, based 
upon preliminary interpretation of the schlieren patterns, 'and 
on the localization of focused protein bands relative to the 
schlieren curve, it appears that the osmotic pressure exerted 
by the focused ampholyte species draws \vater from adjaceRt 
regions where the ampholyte concentration is lower. Ad­
ditional experimentation is planned to further elucidate the 
mechanisms involved in ridge formation. Although the exact 
nature of the observed ridges and their formation is not 
known, the use of this optical technique will III provide a 
method for the evaluation of a given ampholyte batch, [2] 
emphasize irregularities present in a focused gel, [3] ofTer a 
means for evaluating the reproducibility of focusing between 
runs, and 14) provide a rapid and reproducible method for 
localizing a particular region of the gel without prior staining 
or pH determination. ~ 
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