3.2 Electrophoresis

Electrophoresis (Electro refers to the energy of electricity an
carry across) is a technique for separating, or resolving,
proteins, nucleotides, and nucleic acids) in a mixture und {

‘molecules in an electric field move or migrate, at a speed det
to the laws of electrostatics an ion with charge 'Q’ in an electric f
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5DS-polyacrylamide gel electrophoresis (SDS-PAGE)

Electrophoretic separation of proteins is most commonly performed in polyacrylamide gels. When a mixture
of proteins js applied to a gel and an electric current applied, smaller proteins migrate faster than larger
PrOteins through the gel. The rate of movement is influenced by the gel's pore size and the strength of the
Clectric field, The pores in a highly cross-linked polyacrylamide gel are quite small. Such a gel could resolve
Small proteins and peptides, but large proteins would not be able to move through it.
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Figure 3.2 : Structure of sodium dodecylsulfate (SPS)

te (SDS) before and
proteins to dissociate into their

ith similar charge:
s wit which reflects mass,

sodium dodecylsulfa

s i ionic detergent
3¢ exposed to the negatively charged ionic using multimeric
ded conformation

en hat chain length,

S, and g
| in shape, SO t

a Polypeptide chains are forced into ext
Ment thys eliminates the effect of differences

Scanned by CamScanner



o

% SD‘;--PA(“-' The molecular weight of
eins

Biophysical techniques
th the distances Br.

gel wi 1 that Prote, ﬂt'&in
S of, &

nigration rate of prot through @
.atas Lhr
g o it rnrglr'll(.’._
distance kﬁr“
i

is the sole dEIEIFTmla“[ of the I
= ian. H-:H](i': resultij
_,t)flltl n |',||"|g fl"o |

be estimated by comparing the

molecular weight migrate. o
h degree i -
SDS-PAGE is rapid, sensitive, and capable of a:'?qupg proteins are often visualized by Staining Qroah%
jety of techniques: o fluorescent molecule ; - .

separation can be located by a vari yd . S eamine, 4 AGH o s : %i%
brilliant blue is the most widely used dye. i : :
alternative type of protein stain. ,

_ Discontinuous electrophoresis - -
media consists of a single gel with an uniform PH throu

three regions called the samplfe %l o hom_]
——e —_ack 0!/

2 stermn, separatiﬂg ¢
In continuous gel Sy gel is divided into
trations of the same support media 9 gy

discontinous gel system, pow,?.;n,_xfamidﬂ different concen
=i = iffer ; or
and separating gel. These gels can have , i roteins to be se Ma
comp—I;felv d_lffe_rge:t agents. The sample gel contain® the @xture O}f 7 e and do not.ﬁ-a-;?tw b EP: 5
using low concentration of acrylamide sO that pore sizes are large and -~ uence Lthe r‘-;t B
_____ oncentration of cking gel is similar to the sample gel. The proteing ;n“{gg*ﬁis
R amp

migration of different size proteins. The stack | _ _
;él will concentrate into a small zone in the stacking gel before entering the separating gel

Sample gel

Stacking gel

B LTI |

Separating gel

Figure : 3.3
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discontinuous electrophoresis.
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Figure 3.4 : Two-dimensional gel electrophoresis

Proteins that have been separated on an IEF gel can then be separated in a second dimension based.on their
molecular weights. To accomplish this, the IEF gel is extruded from the tube and place_d tengtﬁw‘lse osr;da
Second polyacrylamide gel, this time formed as a slab saturated with SDS. When an electn: ﬁ;:gi r:s n::wszomé
the proteins will migrate from the IEF gel into the SDS slab gel and then seplarate accoat::lr:‘gcfoce"mr pm;eins.
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Electrophoretic separation of DNA topoisomers

Electrophoresis separates DNA molecules, not only according to their molecular weight, but also z:
to their shape and topological properties. DNA topoisomers have same length but different linking s
Even though topoisomers have the same molecular weight, they can be separated from each otheb
electrophoresis. The basis of this separation is that the greater the writhe, the more compact the ¢
a covalently closed circular DNA (cccDNA). The more compact the DNA, the more easily it is able o
through the gel. Thus a relaxed cccDNA migrates more slowly than a higﬁﬂr supercoiled form of samec:

DNA.
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