Gel Electrophoresis -

10.4 VARIANTS OF THE GEL ELECTROPHORESIS

on the Basis of Substrate (AGE and PAGE)

() Agarose Gel Electrophoresis (AGE)

Agarose gel C]eCtF0p|1qresis is a routinely used method for separating proteins, DNA or
RNA. This simp‘le, but precise, analytical procedure is used in research, biomedicat an;i forensic
aboratories. It is a powerful separation method frequently used to ;nalyze DNA fragments
generated by restriction enzymes, and it is a convenient analytical method for determining the
;ize of DNA molecuk‘:s in the range of 500 to 30,000 base pairs. Nucleic acid molecules are
size separated by the aid of an clectric field where negatively charged molecules migrate toward
anode (positive) pole. The migration flow is determined solely by the molecular weight where
small weight molecules migrate faster than larger ones.

DNA gfals are m\farxably run as horizontal, submarine or submerged gels; so named because
such a gel is totally immersed in buffer. Agarose, dissolved in gel buffer by boiling, is poured
onto a glass or plastic plate; surrounded by a wall of adhesive tape or a plastic frame to provide
a gel about 3mm in depth. Loading wells are formed by placing a plastic well-forming template
or comb in the poured gel solution, and removing this comb once the gel has set. The gel is
placed in the electrophoresis tank. covered with buffer, and samples loaded by directly injecting
the sample into the wells. Samples are prepared by dissolving them in a buffer solution that
contains sucrose, glycerol or Ficoll, which makes the solution dense and allows it to sink
1o the bottom of the well. A dye such as bromophenol blue is also included in the sample
solvent; it makes it easier to see the sample that is being loaded and also acts as a marker of
the electrophoresis front. No stacking gel is needed for the electrophoresis of DNA because the
mobilities of DNA molecules are much greater in the well than in the gel, and therefore all the
molecules in the well pile up against the gel within a few minutes of the current being turned
on, forming a tight band at the start of the run. General purpose gels are approximately 25 cm
long and 12 cm wide. A higher voltage would cause excessive heating. For rapid analyses that
do not need extensive separation of DNA molecules, it is common to use mini-gels that are less

than 10 cm long.
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Fig. 10.5. Agarose Gel Electrophoresis method.
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H3NCH,COO = H-NCH>C0O + Hx.
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concentration in the stacking gel is low (2 to 3%), there is little imp
the large sample molecules.

Now. when the ionic front reaches the lower gel with pH & to 9 bufTer, th@ 2y gy
concentration increases and anionic glycine and chloride carry most of the eurent. The prog
or nucleic acid sample molecules. now in a narrow band, encounter bolth an increasc E pH n
a decrease in pore size. The increase in pH would, of course, tend o Increase electrophorey
movement of anions in the lower gel is '
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chloride> glycinate> protein or nucleic acid sample.

The separation of sample components in the resolving gel occurs in the snmlnlur way
Each component has a unique charge'mass ratio and a discrete size and shape, which directl
influence its mobility. \ iy

ST ITY] Celative percentage of gels prepared from agarose or gel *
B of DNA suitable for particular gel. [Source: https//www.idtdna.cc

T Agarose Gels
[% agarose | Size Range for Optimum % acrylamide
; | Resolution (bp)
s 1,000-30,000 35
1 0.7 " 800-12,000
| 1.0 | 500-10,000 -
| 12 ﬁ 400-700 12
‘ 15 | 200-500 15
| 20
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