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24O in a glass chamber equilibrated at least 8 h previously with the solvent. The ‘1 
plates were then dried and the spots located by spraying with concentrat,ed sulfuric 
acid containing 0.5 o/0 potassium dichromate. The spots were identified by use ‘of 
reference standards. The respective findings are presented in Table I. Generally sharp 
separations resulted, ‘except for mixtures, I and VIII. Of great interest is the obser- 
vation that the sequence of separation of components appeared to parallel the re-- 
spective boiling points of the alcohols. 
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Electrophoresis and detection of proteins on thin layers qf alumina 

The usefulness of electrophoretic techniques for separation of proteins is well- 
established. In recent years chromatography ancl electrophoresis on thin layers have’. 
been used to advantage in separations of a great ‘variety of organic and inorganic 
compounds. Thin-layer techniques are frequently favored over chromatography ‘or 
electrophoresis on, for example, paper because they are far faster and ‘permit a wide 
variation ‘in composition of supporting medium. Thin-layer chromatography has been 
used to some extent on proteins, but the only solid supports that have been used’ are 
hydroxyl_apat,itel ,and various forms of Sephadex 2-’ (Pharmacia, Uppsala, Sweden) ; 
a gel filtration medium composed of cross-linked dextran. We are not aware of any 
published. reports, of. electrophoresis of proteins on thin layers. 

A’ major d’ffi lt 1 cu y in the application of thin-layer techniques to proteins has’ 
been the locating of the proteins on the’ finished plate@. Conventional methods for 
staining proteins. on paper strips* include steps involving yashings, and are therefore 
inapplicable to thin-layer plates, MORRIS~ has succeeded incircumventing this problem 
by overlaying .the’ developed plates .with filter paper, but a simpler method is clearly,, 
desirable. One method is outlined in this report. .: ..’ 

Ezv~erii&?aZ: : 

‘. Glass~plates(20 x 20 cm) were coated with alumina (aluminum oxide G, Stahl) 
thin layers ‘by, ,the, us,ual .‘methods. These were equilibrated with o. I ~J4 phosphate 
buffet (PEE ,7.7), and .,s$,ted with 2-10 ,ug of trypsin, &chymotrypsin, :‘or bovine 

).’ ,’ _,: .::,, ‘, ” .’ I. .,. .. ‘, ,.,,. 

: “4. Clwornthg.,’ 23’ (x966) :x,8&-I83;’ : ,: ,; ,, ,, :,,:,;:, ., ‘.. I’ .‘, .’ ‘,;, ‘:, ,, ,’ 5.; ,,,. ,;, : ,;, ,‘,:.’ .I ., , : ‘.,, ,./’ :., * ,., ):’ :,,; .%,. ,” ” .’ ; ,,’ :. .._1 .I., ‘, ,,,I, I,,’ , ,‘; 



NOTES 183 

serum albumin. Electrophoresis was conducted on an RSCo. Model E-8oo-ZB Elec- 
trophoresis Migration Chamber (Research Specialties Co., Richmond, California) at 
400 V, with water cooling. The contact between the thin-layer plate and.buffer trough 
was via filter paper wicks. Current varied from 44 to 56 mA. At the conclusion of the 
e&&cophoresis, <,‘\4&’ the plates were dried, then sprayed with 2,7-dichlorofluorescein 

.j;(&2&#$in methanol) and viewed under ultraviolet light, 
i>‘“;> ,_ , ::’ f -; ‘,i ~;~~~~$v’, ,“. ., q 

‘~C&@~~~ and disczcssion 
+?+:+IJnder the conditions described, trypsin, chymotrypsin and serum albumin 
mig&t~d at the rate of 2.5 to 3.0 cm/h. This would suggest that electrophoresis on 
thi!ij layers is potentially in the category. of ‘trapid-electrophoresis” techniques. The 
m&&&n of the applied spots was accompanied, by very little if any increase in spot 
size, itid no tailing was observed. The detection. method used is comparable to that 
described by MORRISO in sensitivity. MORRIS reports the lower limit to be about I pg 

of protein ; using 2,7-dichlorofluorescein we find 2 ,ug of protein as a detectable amount, 
with IO pg giving very obvious, well-defined spots. A possible drawback to the method 
described here is that prolonged exposure to the ultraviolet lamp resulted in gradual 
disappearance of the spots. 

Although we have not conducted extensive studies, it seems reasonable to 
expect that the advantages of thin-layer electrophoresis, as opposed to paper, found 
for low molecular weight compounds apply to proteins as well. 
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