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General rules for SDS—polyacrylamide K 3838-1995
gel electrophoresis analysis

1. Scope This Japanese Industrial Standard specifies the methods for
carrying out the quantitative analysis of protein or its subunit, or
polypeptide and measuring their molecular weight by means of electro-
phoresis making polyacrylamide gel the supporting medium, after forming
polypeptide-SDS compound by making metalic salt dodecyl sulfate [sodium
dodecyl sulfate (hereafter referred to as SDS) and the like] interact with
protein or polypeptide.

Remarks: The standards cited in this Standard are shown in Attached
Table 1.

2., Common matters The matters which are common to this Standard shall be
in accordance with JIS K 0050, JIS K 8001, JIS K 8008 and JIS R 3505.

3. Definition For the purpose of this Standard, in addition to those
specified in JIS K 0213, JIS K 3600, JIS K 3610 and JIS Z 8103, the
following definitions apply:

(1) crosslinking agent The agent necessary for making three dimensional
network structure of polyacrylamide gel. There are vinyl compounds
such as N,N'-methylenebis acrylamide, N,N'-propylenebis acrylamide,
diacrylamide methyl ether.

(2) polymerization initiator The agent that radiates free radical and
makes polymerization of acrylamide. There are ammonium peroxod-
isulfate, riboflavin, etc.

(3) polymerization accelerator The agent that helps make the poly-
merization initiator emit free radical. There are N,N,N',N'-
tetramethylethylenediamine and the like.

(4) supporting plate The material for supporting such supporting medium
as gel unable to form migration surface in the space by itself. There
are plate, cylinder, etc. made of glass or synthetic high molecular.

(5) relative mobility The value obtained by dividing the migrating
distance of sample protein by the migrating distance of standard
protein. ’

(6) standard protein The protein the molecular weight or isoelectric
point of which are known and which is used for electrophoresis in
parallel with the sample as the indicator of molecular weight,
isoelectric point, etc.
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4, Apparatus for electrophoresis

4.1 Constitution The apparatus for SDS-polyacrylamide gel electro-

phoresis consists basically of (I) power source part and (2) electro-

phoresis part (parts connected by double continuous line) as shown in

Fig. 1. The electrophoresis part consists of electrode, electrode tank and
electrophoresis tank. The apparatus for SDS-polyacrylamide gel electro-

phoresis may, where necessary, be equipped with thermostatic device,

staining and decolouring device, detecting and recording device and data .
processing device (parts connected by continuous lines).

The auxiliary devices such as gel making device, gel drying device, gel
maintaining device, transcribing device, sample introduction device, sample
pretreatment device, etc. are also provided (parts connected by dot lines).

Fig. 1. An example of constitution of apparatus
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4.2 Power source part The power source part shall conform to the
following requirements:

(1) Output terminals of anode and cathode are made one set and one set or
more shall be equipped.

(2) Of the voltage, current and power applied to between electrode
terminals, at least one of them can be adjusted.

(3) The precision of the value adjusted in (2) is good.
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(4) The value adjusted in (2) is kept stably.

(5) With the value adjusted in (2), voltage can be applied at the rate of
5V to 100 V per 1 cm long of polyacrilamide gel.

(6) The material of the enclosure in which the power source part is put is
chemicalproof.

(7) The electrode terminal is kept away not to contact direct with the
body of user during current carrying.

(8) During the time of using, the indication of being under current
carrying is put on the position to be seen easily.

4.3 Electrophoresis part The electrophoresis part shall be as follows:

(1) Electrode terminals The anode and cathode of output terminals of
power source part and the anode and cathode of electrode terminal
corresponding respectively to them are indicated clearly to be
corresponding to each other, and are of the structure easy to be
connected. It is so designed that the body of user does not contact
directly with live part after connecting. The electrode terminal is
chemicalproof.

(2) Electrodes The electrodes are set in the electrode tank, made of the
material resistant to the solution within the electrode tank such as
platinum and connected certainly with the electrode terminal. The
connecting part of electrode and electrode terminal is also resistant
to the electrode tank solution or designed so as not to contact with
the electrode tamk solution. The connecting part between electrodes
and electrode terminal is designed so as not to contact direct to the
body of user during carrying current.

(3) Electrode tank This is the vessel to contain the electrode tank
solution through which the electrodes and the supporting medium can be
electrically connected. The material of electrode tank is secured
from being corroded by the electrode tank solution or, on the contrary,
contaminating the electrode tank solution. It is so designed as not
to be able to contact direct to the electrode tank solution during
current carrying.

(4) Electrophoresis tank The electrophoresis tank can maintain stably
the electrophoresis liquid-impregnated polyacrylamide gel and is made
of the material resistant to the electrophoresis liquid and the
electrode tank solution, and one or several of them can be used at the
same time(!). It is divided into the following (a) and (b) according
to types:

(a) Flat plate type electrophoresis tank Of the shape of flat plate
which has the rectangle of 10 mm to 300 mm in one side length and
possible to make the thickness of polyacrylamide gel 5 mm or
thinner(?).

(b) Cylindrical electrophoresis tank Cylindrical type tank of 0.5
mm to 50 mm in internal diameter and 10 mm to 300 mm in length.
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Notes (!) According to the methods for setting, it is classified
into horizontal type and vertical type.

(2) There are two cases where one electrophoresis tank is
made by fixing the gel on one supporting flat plate
and where the gel is produced within the plate like
space made by two supporting plates and two spacers.
In the former case, the electrophoresis by immersing
into the electrophoresis liquid is called especially
submarine type.

(5) Supporting medium gel This is the polyacrylamide gel that is the
synthetic high molecule gel of three dimensional network structure
made by copolymerizing the mixed liquid of acrylamide and crosslinking
agent under the condition that appropriate polymerization accelerator
exists.

When the amount of sample protein is large, the gel of large
width and of long migration distance is used. On the other hand, when
using the same potential gradient, the gel of shorter migration
distance can finish the migration in shorter time.

The size of gel is determined by the size of supporting flat
plate in the case of flat plate type. The thickness is, when spacer
is used, determined by its thickness. In the case of cylindrical gel,
the thickness is determined by its internal diameter and length.

According to the molecular weight of the protein to be separated,
the gel concentration is selected. According to the gel concentration,
the size of gel network varies.

The gel concentration (7 % = X) indicates the total number of
gram of acrylamide and crosslinking agent (for example, methylenebis
acrylamide) included in 100 ml of gel preparing solution.

The crosslinking degree (C % = Y) is percentage of rate of the
crosslinking agent in gram to the total of used acrylamide and
crosslinking agent.

Next, the calculation formulae at the time when preparing the gel
making solution of A ml in total quantity by dissolving ¢ gram of
acrylamide and o gram of crosslinking agent in appropriate buffer is
shown below:

a+b

X= i

x 100
where, X ! gel concentration 7 %
a ¢ amount of acrylamide (g)

b : amount of crosslinking agent (g)
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A ¢ total amount of solution (ml)

b

x 100
a+b

Y=

where, Y : crosslinking degree C %
a : amount of acrylamide (g)
b : amount of crosslinking agent (g)

In addition to the uniform concentration gel, the concentration
gradient gel is used when the range of molecular weight of the protein
in the sample solution is remarkably large.

If the protein concentration in the sample solution is low, the
concentrated gel is applied in double layers. For the buffer as well,
isotachophoresis system is used.

(6) Electrophoresis liquid This is the buffer solution including SDS
which is required to be of high buffer capacity, not make solubility
of protein low and be of small amount of generation of Joule heat.

For the purpose of increasing the separative power, it is a common way
to add the ion having larger mobility than protein and the ion having
smaller mobility than protein. According to the purposes, other
surface active agent, chelating agent, reducing agent, etc. may be
added.

4.4 Auxiliary apparatus To the apparatus for electrophoresis, the
devices given in (1) to (6) are mainly connected in using and, in addition,
the devices given in (7) to (11) may also be connected.

(1) Thermostatic device

(2) Sample introduction device

(3) Detection and recording device
(4) Fraction collecting device

(5) Data processing device

(6) Staining and decolouring device
(7) Sample pretreatment device

(8) Gel making device (in particular, in the case of concentration
gradient gel)

(9) Transcribing device
(10) Gel drying device

(11) Gel maintaining device
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