
sys tem suggested gives t imely warning of the inadequate supply of blood to the inlet of the res is tograph,  and 
the p res su re  s tabi l izer  at the inlet of the instrument enables its e r r o r  to be eliminated. 
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M O L E C U L A R  W E I G H T  F R A C T I O N A T I O N  OF 

P R O T E I N S  W I T H I N  T H E  R A N G E  t 0 - ? - l O  -8 g 

BY M I C R O G E L  C H R O M A T O G R A P H Y  
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A method of microgel  chromatography of proteins on a Sephadex G-75 (superfine) column with a 
working volume of 110-150 ~1 is described. By means of the method molecular  weight f ract ion-  
ation of proteins can be ca r r i ed  out within the range 10-7-10 -8 g in the course  of 45-60 min. 

KEY WORDS: microgel  chromatography;  proteins. 

The use of gel chromatography on the macrosea le  for  the molecular  weight fracttonation of proteins and 
enzymes of t issue microhomogenates  (1-5 mg) is difficult for the following reasons :  1) because of dilution of 
the small  amounts of protein on the column to concentrat ions which cannot be recorded  by the ordinary optical 
instruments;  2) the considerable volume of the eluted fractions,  containing a small  quantity of radioactivity,  
makes rad iometr ic  measurements  in an anhydrous scint i l lator  difficult. These difficulties can be overcome if 
the procedure  of protein chromatography is converted to the microscale ,  as was f i rs t  suggested for f ract tona-  
lion of nucleic acids within the range 10"8-10 -9 g [ 1, 2]. The same workers  suggested a special  technique for 
measur ing  the optical density of the mieroeluate  and this was used in the present  investigation also. 

The procedure of microgel  chromatography of proteins is not yet fully worked out, and for that reason 
the investigation descr ibed below was ca r r i ed  out. 

The chromatographic  columns were made from thick-walled glass capi l lary tubes with an internal d iam- 
eter  of 1-1.5 mm and a length of 10-15 cm (internal volume of the column 100-150 ~t). The bottom end of the 
column was drawn out over a burner.  Quartz sand was placed in the bottom of the column. The column was 
filled with Sephadex G-75 gel (superfine). The pre l iminary  t reatment  of the gel was ca r r i ed  out in the usual 
way [3].  Three volumes of working buffer (0.06 M Tr is -HCl ,  pH 7.1) was run through the filled column. To 
calibrate the column the following "marker"  polymers  with known molecular  weights were used: blue dextran 
(2,000,000), bovine se rum albumin (68,000), egg albumin (45,000), t rypsin  (24,000), chymotrypsin (22,500), lyso-  
zyme (17,500), r ibonuclease (13,600), cytochrome c (13,000), and 5 ' -AMP {480). The "marker"  was applied to 
the surface of the gel in a concentrat ion of 10 gg in 3 Izl. After absorption of the sample into the gel by means 
of a special  micropipet the upper par t  of the column was filled with buffer and connected to an automatic 
syringe,  supplying eluting buffer at the rate of 3/~ 1/min. The bottom end of the column was connected by a 
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Fig. 1. Calibration curve of microcolumn:  1) bovine serum albumin; 2) egg albumin; 3) trypsin;  
4) chymotrypsin;  5) r ibonuclease;  6) cytochrome c. Abscissa,  logari thm of values of molecular  
weight; ordinate, rat io Ve/V 0. 

Fig. 2. Determination of V 0 and Vie by optical and radiometr ic  methods. Leucine-3H injected in a 
dose of 50 ~Ci into heart  region of chick embryo. Hippocampal t issue (2 mg) removed 1 h after 
injection, homogenized in 3 volumes of a solution of 0.25 M sucrose  + 0.5% Tri ton X-100 ar~J cen-  
trifuged, after which 3 1~i of supernatant applied to column. Continuous line indicates optical elu- 
tion profile at 280 nm (E280), broken line concentration of ieucine-3H in eluate (in cpm). 

polyethylene adaptor to the continuous-flow recording cuvette, 2 #1 in volume (width 1.5 mm), Of the MFSP-1 
microspect rophotometer .  The compar ison cuvette contained the eluting buffer. The optical densi.ty of the 
eluates was recorded continuously by a KSP-4 potentiometer.  By means of this method 60 ng protein in the 
cuvette can be reliably recorded,  given a s ignal - to-noise  ra t ioof the  instrument  of 5 : 1. The elut ionvolumes 
(V e) were determined by specially cal ibrated capi l lary tubes. Since Ve/V 0 is a l inear function of the logari thm 
of the molecular  weights of the marker  polymers  (Fig. 1), this indicates that molecular  weight fraCtionation of 
proteins on the microscale  is effective. The e r r o r  of the method was determined by measur ing V e three t imes 
for each of the marker  compounds and in no case did it exceed 2%. 

The resul ts  of molecular-weight  fractionation of proteins of a weighed microsample  (2-3 rag) of h.ippo- 
campal t issue from a 19-day-old chick embryo are given in Fig. 2. Repeated measurement  of V 0 and Vie (elu- 
tion volume of the polymer of known molecular  weight with a column of known internal volume) based on optical 
density and radioactivi ty gave identical resul ts ,  i.e., the basic pa ramete r s  of the column were independent of 
the method of their  measurement .  

The suggested method thus enables the radioactivi ty of protein fract ions and of the r e s e r v e s  of p recu r so r  
to be calculated in one experiment and, consequently, enables the specific radioactivi ty of the fractionated pro-  
teins of a microsample  of test t issue to be determined. The essent ial  feature is that the whole procedure of 
protein fractionation when this method is used takes only 45-60 min. 
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