


10.3 MATRICES USED IN GEL ELECTROPHORESIS

The typeof matrix used for preparing a gel in the gel electrophoresis
must havetwo hus

features, it shouldbe inert towardsthe biomoleculeand it must be capableof foming a unit

pore-containing matrix. Two commonly known gel matricesare used n Biology. Agan

which isof biological origin (isolated from redalgae)and polyacrylamide of chemicalon

(chemically synthesized). Although the pore size of both type ofgels may be modulated

changing different matrix concentrations, The handling becomesdificulty under very lou

very high concentration,which limits theusageofthese matricesat any preterrd concentratio

The agarOse gels contain large pore size while polyacrylamide gels produce small pore si

therefore for the separation of molecules with larger diferencein molecular weight, Agarose

preferred while for smaller difference in molecular weightpolyacrylamide is prefered.

Now, letus discuss in detail aboutthe chemical nature and polymerization oftwo matric

Agarose- highly purified polysaccharide derived from
agar (extracted trom seeweed), long sugarpolymersheld
togetherby hydrogen and hydrophobic bonds.

Acrylamide (CH,=CH-CO-NH) Polyacrylamide gel
structure held together by covalent cross-links

Fig. 10.2. Difference inthe porosity of agarose and acrylamide gels a. agarose gels forms by n�n-covalenthydrogen bonds between long sugar polymers. B.acryiamide gels have covalent eross links

between polymers.



Agarose

Agarose
is a linear polysaccharide (average relative molecular mass about 12,000)

mae up of the basic repcat unitagarobiose, which comprises alternating units of galactose

and 3,6-anhvvdrogalactose. Agarose is one of the components of agar that is a mixture of

SKTharides
isolated from red algae(Gelidum and Gymnodiniumsp), The polymerization

of agarose
gel is an spontaneous process, and meresuspending dry agarosein aqueous bufler,

hen hoilingthemixture until a clearsolution and cooling down to room temperature to form

arigid gel. The gelling properties are attributed to both inter- and intramolecular hydrogen
Nding within and between the long agarose chains. This cross-linked structure gives the

Rel good anti-conventionalproperties.The pore size in the gel is controlled by the initial

concentration ofagarose, large pore sizes are formed from low concentrationsand smaller

pore sizes areformed from the higher concentrations.Although essentially free from charge,

substitution of thealtenating sugar residueswith carboxyl,nmethyoxyl. pyruvate and especially

sulphate groupsoccurs to varying degrees. This substitution can result in electro-endosmosis

during electrophoresisand ionic interactionsbetween the gel and sample in all uses, both

unwanted eftects. Agarose is thereforesold in different purity grades,based on the sulphate

concentration, the lowerthe sulphatecontent,the higherand the purity.
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Agarosegels are used for the electrophoresisof both proteins and nucleic acids.For

proteins,thepore sizesof a 19% agarose gel are large relative to the sizesof proteins. Agarose

gels are thereforeused in techniquessuch as tlat-bed isoelectric focusing.

Such large pore gels are also used to separate much larger molecules such as DNA or

RNA,because the pore sizes in the gel are still large enough for DNA or RNA molecules to

pass throughthe gel.Now,however, the pore size and molecule size are more comparable and

fractional effects begin toplaya role in the separation of these molecules.
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Fig. 10.3.

initial gel final gel structure

Topological changesin the formation ofagarose gels microscopic view ofol
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Acrylamide

NH

Acrylamíde
N.N-methylenebisacrylamide

s,o, Persulfate ion

250, Sulphate radicals
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Fig. 10.4. Chemical reaction involving polymerization of acrylamide gel.

Acrylamide is a compound ofnon-biological origin used for the preparation of gek

linked polyacrylamide gels are formed from the polymer- ization of acrylamide mon

the presence of smaller amounts of N,N'- methylene-bisacrylamide(normally refero

"bis'- acryl-amide). Note that bisacarylamide is essentially two acrylamide molecules lin

a methylene group, and is used as a cross-linking agent. Acrylamide monomer is polym
in ahead-to-tail fashion into long chains and occasionally abis-acrylamide moleculei
into the growing chain, thus introducing a second site for chain extension. Procedthis way across-linked matrix of fairly well-defined structure is formed. The mechan
polymerizationof acrylamideis an example of free-radical catalysis, and is initiatedaddition of ammonium persulphate (APS)and the base N.N,

N'.N'-tetramethyleneu(TEMED).TEMED catalyses the decomposition ofthepersulphateion to give a freelaThe
polymerization of acrylamide is an exothermicreaction i.e.heat is liberateowarning up of the gel solution as it sets can liberate airbubbles that become trappedpolymerized gel.

Photopolymerisation is an
alternative methodthat can be used to poolymerase acr

gels. The ammonium persulphate and TEMEDare
replacedby Riboflavin(Vitamin

when the gel is poured it is placed infront of a bright lightfor 2-3hours. Photodecomp
of riboflavin generates a free

radicalthat
initiates

polymerization.Acrylamide gels can be made
with a

content of
between 3% and 30% acrylamidepercentage gels(c-�. 4%)havelarge poresizes andare used, for

example, inthe electrophof proteins, where free
movement of the

proteins by
electrophoresis is required

witho
noticeable frictional effect (in

flat-bed
isoelectrie

focusing orthe
stacking gel systenm

SDS-polyacrylamide gel). Low
percentage

acrylamidegelsarealso usedto Separate
DNAof between 10% and 20%

acrylamide are used in
techniguessuch as SDS-gel electrop

where the smaller pore size now
introduce a

sieving
effect that

contributes tothe
separal

proteins accordingto their size


