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ABSTRACT OF THE DISCLOSURE

An apparatus for gel electrophoresis of proteinaceous
materials includes an electrophoretic gel column, means
to establish a substantially uniform unidirectional poten-
tial longitudinally across the column, and a collection
chamber below the column. A buffer solution enters the
collection chamber and radially sweeps the proteinaceous
material entering the chamber from the column toward a
centrally situated exit means and downwardly there-
through.

BACKGROUND OF THE INVENTION

Gel electrophoresis involves the separation of complex
mixtures of proteinaceous materials such as serum pro-
teins, tissue extracts, hormones, enzymes, polypeptides,
and the like, by means of differential migration of the mix-
ture components through a gel medium in an electric field.
While gel electrophoresis techniques are a well established
analytical tool, the widespread acceptance of gel electro-
phoresis for preparative work in biology and related sci-
ences has been hampered by the lack of suitable and rela-
tively inexpensive apparatus for that purpose.

It is the principal object of the present invention to pro-
vide preparative gel electrophoresis apparatus having a
relatively high capacity and capable of a high degree of
component resolution.

It is another object of the present invention to provide
an apparatus of a relatively inexpensive, yet durable, de-
sign which is easy to use and which can be readily dis-
assembled for cleaning and/or storage.

A further object is to provide a preparative gel electro-
phoresis apparatus having a discontinuous buffer system
and providing continuous component elution whereby the
collection of component fractions during electrophoresis
is greatly facilitated.

Still other objects will readily present themselves to the
skilled artisan upon reference to the ensuing specification,
the drawing, and the claims.

SUMMARY OF THE INVENTION

The foregoing objects are achieved by a gel electro-
phoresis apparatus which comprises a substantially ver-
tical column of electrophoretic gel having a top portion
and a bottom portion, means to establish a substantially
uniform unidirectional potential longitudinally across the
column, a collecting chamber situated below the gel col-
umn and communicating with the bottom portion thereof;
and recovery means which is adapted to sweep a protein-
aceous material entering the collection chamber from
said column substantially radially toward a centrally
situated exit means and downwardly therethrough,

BRIEF DESCRIPTION OF THE DRAWING

In the drawing the figure represents a cross-sectional
elevation of the gel electrophoresis apparatus,

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, a cylinder 10 open at both ends is
vertically suspended in an open-mouth jar or beaker 11
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by a support member 12 or similar means. The jar 11 is
adapted to contain a first buffer solution 19, and the cylin-
der 16 is adapted to contain an electrophoretic gel 16 and
a second buffer solution 20 thereabove. The gel 16 can be
self-supporting or, in the alternative, can be semi-rigid
and held in place by a partition 15 which must be ion-
permeable and also permeable to the proteinaceous ma-
terials migrating through the gel. A suitable material of
construction for this purpose is porous polyethylene hav-
ing a pore size in the range from about 10 to about 50
microns. Preferably the pore size ranges from about 30
to about 40 microns.

An elution plate 13 which is an ion-permeable disc suit-
ably made of porous polyethylene, or the like, is situated
in a spaced relationship with and below the partition 15.
The elution plate 13 and the partition 15 together define
a collection chamber 29 below the gel column 16. Pre-
ferably the ion-permeability of the elution plate 13 is such
that a substantially uniform potential can be maintained
longitudinally across the column 16 as will be more fully
discussed below.

The elution plate 13 is also provided with a central
opening 30 which communicates with the collection cham-
ber 29 and enables the proteinaceous material collecting
in said chamber 29 to be continuously removed therefrom
via a confined flow passageway or conduit 14. The elution
plate 13 fits loosely against the adjacent wall of cylinder
10 so that the buffer solution 19 contained in jar 11 can
pass freely therebetween and into the chamber 29.

When suction is applied to the fluid materials contained
in chamber 29 via the conduit 14 by means of a pump
or a suitable siphon arrangement, fresh buffer solution
enters the chamber 29 around the periphery of the elution
plate 13 and, by moving radially toward the central open-
ing 30, sweeps the proteinaceous materials eluted from
gel column 16 downwardly therethrough. The particular
radial flow pattern of the buffer solution 19 into the cham-
ber 29 can also be varied by providing suitably spaced
minute holes in the elution plate 13 or by a suitable se-
lection of plate porosity, if desired. The flow rate of buffer
solution through the collection chamber 29 can be modu-
lated by controlling the fluid withdrawal rate through con-
duit 14. The plate 13 can be held in place by a retaining
ring 17 or any other convenient means, Optionally, a
spacer means 18 between the plate 13 and the partitions 15
can be provided to assure a constant volume for the cham-
ber 29. A nylon screen, or the like, can be used for this
purpose. Also, in order to prevent the passing of some
proteinaceous material through the elution plate 13, a di-
alysis membrane, or the like, can be interposed between
the spacer means 18 and the plate 13, if necessary.

The driving force for the differential migration of the
several components in a proteinaceous mixture is the elec-
tromotive force across the gel column. In order to assure
a relatively sharp separation of the components, a sub-
stantially uniform unidirectional potential longitudinally
across the gel column is desirable. To this end the ap-
paratus of this invention contemplates an electrode 21
situated in electrical contact with buffer solution 20 and
comnected via lead 23 to one pole of a direct current
power source 28, and another electrode 22 situated in
electrical contact with buffer solution 19 and connected
via lead 24 to the opposite pole of the direct current
power source 28. The electrodes 21 and 22 can be made
of carbon, a noble metal such as platinum, or the like.

Inasmuch as the buffer solutions 19 and 20 are conduc-
tive and aqueous in nature, during operation of the ap-
paratus some electrolysis of the solutions may occur with
attendant gas bubble generation. To this end it is pre-
ferred to situate the lower electrode 22 so that any gas
bubbles generated thereat and released therefrom will not
become trapped within the lower portion of cylinder 10,



