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An appara tus  for  p r e p a r a t i v e  e l ec t rophores i s  in po lyacry lamide  gel with a sys tem for cooling the gel 
on both s ides  is suggested.  As much as 150-180 mg of s e rum prote ins  can be s imul taneous ly f rac t iona ted  
in this appara tus .  

Analyt ical  e l ec t rophores i s  in po lyae ry lamide  gel (PAG) is one of the bes t  methods  of ana lys i s  and 
f rac t ionat ion of prote in  m i x t u r e s  [2, 4-7]. Severa l  different  types  of appara tus  have recen t ly  been  suggested 
for  p r e p a r a t i v e  f rac t ionat ion of subs tances  in PAG [1, 3], but they a r e  ve ry  complex in design, smal l  in 
capaci ty ,  and a r e  made  by specia l  f i r m s .  

This  paper  de sc r ibe s  an appara tus  for p r epa ra t i ve  e l ec t rophores i s  in PAG capable  of separa t ing  up 
to 150-180 m g  protein,  and s imple  to manufac tu re  and opera te .  

The scheme  and genera l  appea rance  of the appara tus  a r e  shown in Figs.  I and 2. The ma in  pa r t s  of 
the appara tus  cons is t  of two g lass  cyl inders :  an inner cyl inder  with externa l  d i ame te r  60 m m  and an outer  
cyl inder  with internal  d i am e t e r  70 m m .  The length of the outer  cyl inder  is 80 m m  and of the inner 155 ram. 
The na r row cyl inder  is fi t ted into the wide one. They a re  fixed together  and centered  r e l a t ive  to each other  
by means  of gu ide-suppor t s ,  so that a c i r c u l a r  space  5 m m  in width is fo rmed  between the cen te red  cy l inders .  
This  is the working cham be r  of the ins t rument .  The cyl inders  a r e  made f rom ord ina ry  thick-wal led cen t r i -  
fuge j a r s ,  having walls  of s t r i c t ly  uniform thickness  ( ~ 1 mm).  

F i r m l y  fixed to the upper  end of the outer  cyl inder  (Fig. 1), and separa ted  f rom it by a thin rubb e r  
washe r ,  is a P lexig las  r ing into which the th ree  s ta in less  s tee l  guide supports  a r e  mounted. P1exiglas 
bushes  a r e  fi t ted onto these suppor ts ,  the i r  lower  end being glued to the Ple•  ring. The bushes  sup- 
por t  the e lec t rode ,  main ta in  the inner cyl inder  at the specif ied height and, in addition, insulate  the s ta in-  
l e s s  s tee l  f rom the buffer .  A Plexig las  cyl inder  ( thecooling chamber)  is glued to the lower  su r face  of the 
Plexig las  ring. T h e r e  a r e  two connecting pipes in the Plexiglas  cyl inder  through which the cooling fluid 
c i rcula t ing  between the cy l inders  en te r s  and l eaves .  

The inner cyl inder  of the appara tus  cons is t s  of a Complete centr i fuge j a r .  A Plexiglas  col lar  is 
mounted on its upper  part .  Seven holes a r e  dr i l led  in it: th ree  for  the gu ide-suppor t s ,  and the r e s t ,  equi- 
distant  f rom one another ,  a r e  for  pouring in the reagen t s  and PAG and for  introducing the spec imen.  

The e lec t rode  ja rs ,  made  f r o m  Plexig las  (Figs.  1 and 2), have a capaci ty  of not l ess  than I l i ter .  A P lex i -  
glas  disk, on the upper  su r face  of which a c i r cu l a r  groove 1 m m  deep and 0.6 m m  wide is cut, is glued to 
the center  of the f loor  of the lower  e lec t rode  j a r .  Along the whole length of the c i r cu l a r  groove runs  a 
platinum wire  0.5 m m  thick and the d i am e t e r  of the c i r cu l a r  groove m u s t  be 1-2 m m  g r e a t e r  than the dia-  
m e t e r  of the outer  g lass  cyl inder .  By dividing the e lec t rode in this manne r  a uniform e lec t r i c  field is 
c rea ted ,  and gases  fo rmed  during e l ec t ropho re s i s  do not come in contact  with the lower  su r face  of the gel. 
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Fig. 1. Scheme of apparatus for prepa-  
ra t ive  e lec t rophcres is  in PAG. 

Fig. 2. General  view of apparatus: a) apparatus prepared 
for experiments;  b) apparatus on stand for polymerization.  

For  reasons  of economy in platinum, the platinum wire is welded to a copper wire of the same thickness 
in a thin tongue of flame from a gas blow lamp. The burned-off  end of the insulation on the copper wire is 
replaced by the same sor t  of insulating mater ia l ,  which easily fuses on gentle heating with the insulation 
mate r ia l  present  on the wire.  Plexiglas supports 35 mm high are  glued in the co rne r s  of the lower electrode 
jar .  

A hole is drilled in the center  of the floor of the upper electrode jar ,  its d iameter  3 mm grea te r  than 
that of the Plexiglas r ing of the outer glass cylinder.  A lining made from rubber  tube is fitted over the 
edge of this hole. When the apparatus is inserted into the hole, the lining ensures  an airt ight junction be- 
tween the apparatus and the upper electrode jar .  

Stopping plates are  glued to the lower surface of the floor of the upper electrode jar ,  so that the upper 
electrode jar  always sits on the supports in the same position re la t ive  to the lower jar .  

The stand for polymerizat ion of the gel in the apparatus consists  of the stand itself, supports with 
clamps,  and the Plexiglas r ing (Fig. 2b). A groove for supporting the lower edge of the outer glass  cylinder 
is cut in the Plexiglas r ing fitted to the stand. An air t ight  rubber  lining, 3-5 mm thick, the upper par t  of 
which must  be perfect ly smooth, is fitted into the groove. The internal diameter  of the rubber  lining must  
be 2 mm less  than external diameter  of the inner glass cylinder.  The conical part  of the inner cylinder fits 
into this hole, and the lower surface of the outer cylinder r e s t s  on the rubber  lining. 

Clamps fitted to each support r e s t  on s ide-pieces,  the length of which is 2 mm shor ter  than that of the 
outer cylinder.  

Assembly of the apparatus: the Plexiglas ring with the platinum electrode in the groove on its lower 
surface is fitted over  the guide supports  of the Plexiglas ring of the outer  cylinder~ The electrode l ies at 
a distance of 2 cm from the upper part  of the working chamber  of the apparatus.  Next, the r ing supporting 
the inner cylinder is placed over the same supports.  The cyl inders  a re  fixed together by means  of three 
thumbscrews anda re  at the same time centered, forming a gap of 5 mm between them. 

The apparatus is placed on the stand for gel polymerizat ion.  So that the inner cyl inder  easily fits 
into the hole in the rubber  lining, this is slightly moistened with distilled water.  One of the ends of the 
clamps is placed over  the upper edge of the outer cylinder,  and the s ide-pieces  placed under the other ends. 
When the thumbscrews located on the stand a re  turned, the c lamps press  the cylinder evenly against the su r -  
face of the rubber  lining, making an air t ight  junction in the lower par t  of the working chamber  of the appara-  
tus, which is filled with solutions of fine- and coa r se -g r a in  gel [8]. Next, 55 ml of 7% PAG solution is 
poured into it. Above this 3 ml of distilled water is carefully poured, insulating the solution from the a tmo-  
spheric air ,  which inhibits polymerization,  and the meniscus  is abolished. Polymer iza t ion  begins af ter  10- 
15 rain. The water is poured off and remains  of it removed with filter paper,  after  which 10 ml of 4% PAG 
solution is poured in, and a layer  of distilled water above it. The gel is formed after  10-15 min. The up- 
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Fig. 3. E lec t rophores is  of 
human fetal serum proteins.  

paratus is fitted into the hole in the upper electrode jar.  
Into each electrode ja r  is poured 1 l i ter  of t r iglycine 
buffer, pH 8.3. The upper electrode jar  with the appara-  
tus is placed on the lower electrode jar  (Fig. 2a)o 

Better  separat ion of the substances is obtained by 
diluting the serum with electrode buffer in the ratio 1. ~ 1. 
Bromphenol blue, in the smal les t  possible amounts is 
used as indicator.  Next, for  every  mil l i l i ter  of mater ia l  
to be fractionated, 0.08 ml of a drybiogel  p repara t ionof  
R-150 is added, to act  as supporting medium for the 
fractionated serum.  The result ing mass  is carefully 
and very  slowly layered beneath buffer direct ly on the 
l a rge-pour  gel by means of a syringe with No. 15-M 
needle through the holes in the Plexiglas collar .  When 
the specimen is uniformly distributed over the surface 
of the gel (care must  be taken to ensure that the appara-  
tus is placed horizontally,  or otherwise the specimen 
may flow to one side, resul t ing in differences in concen- 
t rat ion of the substances in different parts  of the ap- 
paratus),  the apparatus is connected to a type UIP-1 
rec t i f ie r ,  and tap water  is admitted to the cooling system 

Elec t rophores i s  is ca r r i ed  out at 200 V and 80-100 mA for 2-2.5 h. 

To remove  the gel f rom the working chamber,  a thin steel wire is taken around it on the inner and 
outer sides, after  which it can be easily removed as a cylinder f rom the working chamber.  

The removed  gel is cut with a knife and spread out on glass .  Several s tr ips,  1.5-2 mm wide, a re  cut 
from it perpendicular ly to the zones of migra t ion of the substances and immersed  for 5 rain in dye (a 1% 
solution of amido black 1013 in 7~ acetic acid). The free dye is removed in 7~c acetic acid by e lec t rophores is  
for 5-10 rain. 

Elution of proteins  f rom gel: the stained str ip of gel, washed to remove  free dye, is replaced where 
it was cut f rom the main  layer  of gel. The stained fract ions on this s tr ip indicate the location of each par-  
t icular  substance in the main layer .  The s tr ips  of gel are  cut out with a sharp knife, and the substances 
subsequently eluted from them. To do this, each cut-out str ip is t r ans fe r red  to a Po t t e r ' s  homogenizer ,  
t reated with 4 to 5 t imes its volume of physiological NaC1 solution, and homogenized for 2-5 rain. The gel 
suspension is t r ans fe r r ed  to glass  ja rs  and agitated on a magnetic mixer  for 1 h. The gel fs then removed 
by centrifugation or  by fi l trat ion through fi l ter  paper.  After dialysis,  the eluate is lyophilized. 

Individual specimens of human and animal serum proteins were isolated in the apparatus described.  
The resul t s  of one experiment to fract ionate 2ol ml of human fetal se rum are  i l lustrated in Fig. 3. Four -  
teen separate ,  d iscre te  zones can be seen. 

The author is grateful  to the staff of the Experimental  and Technical  Workshops of the N. F. Gamaleya 
Institute of Epidemiology and Microbiology under the direct ion of I. P. Kuznetsov for their technical help 
in making this apparatus.  
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