


10.3 MATRICES USED IN GEL ELECTROPHORESIS
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Agarose - highly purified polysaccharide derived from

agar (extracted from seeweed), long sugar polymers held
together by hydrogen and hydrophobic bonds. ‘

Acrylamide (CH,=CH-CO-NH,) Polyacrylamide gel :
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Fig. 10.2. Difference in the porosity of agarose and acrylamide gels a. agam},g,
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Agarose

Agarose is @ lincar polysaccharide (average relative molecular mass about 12,000)
aade up of the basic repeat unit agarobiose, which comprises alternating units of galactose

and &Mh.\m“f“\‘c- Agarose 15 one 5\1" the components of agar that 1s a mixture of
:\"}s“w wolated from red algae (Gelidium and Gymnodiniumsp). The polymerization
f agarose gel s an 3"“‘3“‘?““5 process, and mere suspending dry agarose in Jn]uéﬂhs‘ hutler,
hen bothng the mi‘wm until a clear solution and cooling down to room temperature to form
. rigid gel. The gelling properties are attributed to both inter- and intramolecular hydrogen
sonding within and bgt\\'cen the long agarose chains. This cross-linked structure u;»cs the
2ol good anti-conventional properties. The pore size in the gel is controlled by the initial
:\mceolﬂﬁon of agarose; large pore sizes are formed from low concentrations ‘und smaller
sore sizes are formed from the higher concentrations. Although essentially free from charge,
cobstitution of the alternating sugar residues with carboxyl, methvoxyl, py ruvate and especially
sulphate groups oocurs to varying degrees. This substitution can result in electro-endosmosis
Juring electrophoresis and ionic interactions between the gel and sample in all uses, both
snwanted effects. Agarose is therefore sold i different purity grades, based on the sulphate
concentration, the lower the sulphate content. the higher and the purity
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Agarose gels are used for the electrophoresis of both proteins and nucleic acids. For
proteins, the pore sizes of a 19 agarose gel are large relative to the sizes of proteins. Agarose
gels are therefore used in techmques such as flat-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 tur_ DNA or RNA molecules to
pass through the gel. Now. however. the pore size and tt\f»le\‘ltlc size are more comparable and
fractional effects begin to play a role in the separation of these molecules,
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Fig. 10.3. Topological changes in the formation of agarose gels, micrascopic viewofgel
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