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STUFF TO KNOW BEFORE YOU GO

After reading the “Background Information:  Agarose Gel Electrophoresis”, answer the following questions.

1. On what basis does electrophoresis separate molecules?

2. What are three types of charged biomolecules that electrophoresis is particularly useful in separating?

3. What is the gel made of?

4. In what is the gel submerged?

5. What substance is used to make the samples denser?

6. Why do the samples need to be made more dense (denser) than the buffer?

7. What is the purpose of the buffer in the gel chamber?

8. Which way will negatively charged molecules migrate?

9. What is the purpose of the buffer salts?

10. Why is it important for the buffer to maintain pH?

11. What characteristic of agarose makes it useful for e1ectrophoresis?

12. What happens to molecules having the same charge and weight when run through an agarose gel?

13. List variables that influence the way the charge, weight and shape of molecules interact with each other during electrophoresis.

14. DNA in solution is negatively charged; if you ran a sample of DNA, what would you predict about its migration?

BACKGROUND INFORMATION: Agarose Gel Electrophoresis*
Agarose Gel Electrophoresis is a powerful and widely used analytical method that separates molecules on the basis of charge, size and, shape.  The ionic strength, viscosity, and temperature of the medium also affect the mobility or migration rate of molecules in the electric field.  The method is particularly useful in separating charged biomolecules such as DNA, RNA, and proteins.

Agarose Gel Electrophoresis possesses great resolving power yet it is relatively simple and straightforward to perform.  The gel is made by dissolving agarose powder in a buffer solution by boiling the solution.  The solution is then cooled and poured into a mold where it solidifies.  The gel is then submerged in a buffer-filled chamber which contains electrodes.

Samples are prepared for electrophoresis by mixing them with a dense solution such as glycerol or sucrose.  This makes the samples denser than the electrophoresis buffer.  These samples can then be loaded with a micropipet or transfer pipet into the wells that were created in the gel by a template called a comb.  The dense samples sink through the buffer and settle in the wells.

A direct current power supply is connected to the electrophoresis apparatus and current applied.  The buffer in the gel chamber completes an electric circuit between the electrodes.  Charged molecules in the sample enter the porous gel through the walls of the wells.  Molecules having a net negative charge (anions) migrate toward the positive (+) electrode (anode, red) while positively charged molecules (cations) migrate towards the negative (-) electrode (cathode, black).  The higher the applied voltage, the faster the molecules travel.  The buffer salts serve to make the water a better conductor of electricity and to control the pH.  The pH is important to the charge and stability of many types of molecules.

Agarose is a polvsaccharide derivative of agar, a product made from algae.  The agarose gel contains microscopic pores which act as molecular sieves.  The sieving properties of the gel influence the rate at which molecules migrate.  Smaller molecules move through the pores more easily than larger ones.  Molecules can have the same molecular weight and charge but different shapes.  Molecules having a more compact shape (sphere is more compact than rod) can move more easily through the pores.  Given two molecules of the same molecular weight and shape, the one with the greater charge will migrate faster.  The factors of charge, size and shape interact with one another to various extents depending on the molecule’s structure and composition, buffer conditions, gel concentrations and voltage.

*[Edvotec Lab #101, with permission]
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