Factors Affecting Electrophoretic Mobility and Techniques of Paper Electrophoresis
Factors Affecting Electrophoretic Mobility

Electrophoretic mobility refers to the velocity of a charged particle under the influence of an electric
field. It is influenced by several physicochemical factors, including:

1. Net Charge of the Molecule
o The greater the net charge (positive or negative), the higher the electrophoretic mobility.

e Molecules with a higher charge experience stronger attraction to the oppositely charged
electrode, thus moving faster.

2. Size and Shape of the Molecule
¢ Smaller molecules migrate faster through the medium due to less resistance.
e Spherical molecules move more easily than elongated or irregularly shaped molecules.
3. pH of the Buffer
e pH affects the ionization of the molecule, hence altering its charge.
e Proteins, for example, carry different charges at different pH levels (isoelectric point concept).

e Below their isoelectric point, proteins carry a positive charge, and above it, they are
negatively charged.

4. Ionic Strength of the Buffer
e High ionic strength can shield the charges of the migrating species, decreasing mobility.
e Too low ionic strength can lead to overheating and poor resolution.

5. Electric Field Strength (Voltage)

e Increasing the voltage increases the rate of migration but can also cause overheating and band
distortion.

¢ Optimal voltage ensures good resolution without damaging the sample.
6. Temperature

e Higher temperatures reduce buffer viscosity, increasing mobility, but excessive heat may
denature biological samples.

e Electrophoresis is often performed under controlled temperature conditions.
7. Nature of the Supporting Medium
e Media such as paper, agarose, or polyacrylamide gel can affect migration.

e The pore size and absorbency influence how molecules are separated.

Techniques of Paper Electrophoresis



Paper electrophoresis is one of the earliest forms of electrophoresis. It uses a strip of filter paper as a
support medium for the separation of charged particles like amino acids, peptides, or nucleotides.

1. Horizontal Paper Electrophoresis
e The paper strip is laid flat on a support bridge between two buffer reservoirs.
e Samples are spotted in the middle of the strip.
e Electric current is applied horizontally.

e After separation, the paper is dried and stained to visualize the separated components.
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2. Vertical Paper Electrophoresis
e The paper is hung vertically with its ends dipped into buffer reservoirs.
¢  Gravity assists the movement, reducing heat accumulation.

e Useful for long-duration separations and better resolution.
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3. Circular Paper Electrophoresis
e The paper is cut into a circular shape with a sample applied at the center.
e Electrodes are placed at the center and the edge, causing radial migration.

e Often used for quick qualitative analysis.

Visualization and Analysis

After electrophoresis, separated components are typically visualized by:
e Staining (e.g., ninhydrin for amino acids)
e UV illumination (for DNA/RNA with fluorescent dyes)

e Autoradiography (if radiolabeled samples are used)

Applications of Paper Electrophoresis
¢ Separation of amino acids and peptides
e Analysis of serum proteins in clinical diagnosis
e Teaching and demonstration purposes

e Identification of genetic disorders based on protein patterns



