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ELECTROPHORESIS:

Is the migration of charged molecules in
solution In response to an electric field

1he rate oxr migration depends on:

|Strength of the field

= Net charge

5]

Size & shape ofithe molecules

H T ORIC S treng thyViSCosI by st te mperature

Olirthermediun
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DA fragments
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AGAROSE

Is used to separate
larger molecules such
as nucleic acid, large

proteins & protein
complexes

POLYACKYIUAMIDE

IS used to separate most
proteins & smail
oligonuclieotides that reqguire
a smallfgeliporye size for;
retardation
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Electrode @@
el Verification of PCR product on
agarose or separide gel

Larger
fragments

fragments

Plastic

ladder PCR fragments
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There-are 2 types of buffer systems
in electrophoresis

YETI IR TR

Continuous. System

Has only a single separating gel & uses
the same buffer in the tank & gel

YEI PR TRC b o Tt U T YA P TR

Discontinuous System

ZIA non-restrictive large pore gel (called
stacking gel)ristlayered on top o a
separatingrgel(icaliedrarresolvingrgel)
7IEach gellisimadenwith a different buffer,

& the tanksburfer are different firom the gel
DUFErs
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THE RESOLUTION OBTAINED IN A
DISCONTINUOUS SYSTEM IS
THAN THAT OBTAINED
WITH A CONTINUOUS SYSTEM
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AGARNSE R ELECTROPHNRESIS

I'he standard method used to separate,
identify & purify DNA fragments is
electrophoresis through agarose gels

Ihe technigue IS - Simple
m— ROpId to perrorm

m— Copable of resolving
mixtures of: DNAMragments

m— e N o Ca IO NIOTALINA
Withinsthergelfcantoe
getermminedirectly.
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(AGAROSKE)

Is extracted from seaweed & is a linear
polymer whose basic structure is

3,6-anhydro
L-galactose

D-galactose

Commercialiy available’agarose is not
completely pures it 1s contaminated with
other polysaccharides; salts, & proteins
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I'he amounft of contamination varies from
batch to batch & from manufacture to
manufacture

1 hese difference can affect on
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Vors, most manufacturers
prepare special grades of
agarose that are screened
for the presence of
inhibitors & nucleases &
for minimal background
fluorescence after staining
with ethidium bromide

agarose

sealing mold
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Agarose gels are cast by melting the
agarose In the presence of the desired
buffer until a clear, transparent solution is
achieved

Ithe melted solution Is then poured into a
mold & allow to harden. TThe agarose forms
matrix & when an electric field is applied
across the gel, DNA which is negatively

charged at neutral PH; migrates toward the
anode
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Factors Affecting the Rate of DNA
Migration in Agarose Gels

1 NoIecLiar Size ()‘i’ Ne UNA:

Larger molecules bl e

migrate more slowly | |
than smaller molecules |
They worm their way 4 |
through the pores of the J#

gel less efficiently than

smaller molecules
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2) Agarose Concentration:

By using gels of different concentrations, it is
possible to resolve a wide size of DNA molecules

Range of separation in gels containing

different amounts of agarose
Amount of -, ‘agarose In Efficient range of
gel separation of linear
(%olwiv]) DNA 'molecules (kb)
0.3 0-60
0.6 1-20
0.7 0’8 -10
0.9 05 =¢
1.2 04 -6
1.5 0.2 -3
2.0 0.2-3
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