Carleton University

Department of Biology

Introductory Genetics 61.214

Experiment #6

Allozyme Analysis Using Electrophoresis

Presented by

Alan B. Osbahr

Student #265262

Thursday, March 13, 2003

Introduction


Electrophoresis is an experimental procedure commonly used to determine size, structure and polarity of the proteins present in a certain sample (Helava, 2003).  A chain of amino acids that are joined by peptide bonds forms proteins and every 20 amino acids have different structures that are determined by specific genes (Helava, 2003). These structures will vary in size, shape and also charge, which can vary according to the molecules pH (Helava, 2003).  The amount of polypeptide chains attached to the primary structure of the enzyme can vary from one or more chains.  Monomers have only one chain, dimers have two and so forth.
  In this experiment we attempted to record the presence of specific dimers of enzymes present in the cells of 3 different Drosophila sp. flies: marker D. melanogaster, D. virilis and wild type D. melanogaster.  Our hypothesis is that using different gels with different staining properties on cellulose acetate plates that were exposed to an electric current for a specific amount of time,  we can determine the polarity of the enzymes that were sampled on the plate, as they will migrate against or in the direction of the electric current leaving their mark on the cellulose acetate plate.

Materials and Methods


All materials and methods adhered to the guidelines described in the materials and methods section of Helava (2003), pages 6.1-6.4.  A mistake was made at the staining stage of the procedure.  This matter will be addressed in the discussion.

Results


After exposing the plates to 15 minutes of electric current, the following results were obtained.  


Figure 1: staining patterns on plate 1, stained with alcohol dehydrogenase (ADH)

Figure 2: staining pattern on plate 2, stained with malate dehydrogenase (MDH)

Figure 3: staining pattern on plate 3, stained with aldehyde oxidase (AO).  

The results show that the sample plate 1, stained with alcohol dehydrogenase ADH has dimers that traveled against the current (+ to -).  Sample plate 2, stained with malate dehydrogenase shows dimer migration patterns from negative to positive.  Sample plate 3, stained with aldehyde oxidase shows dimer migration patterns that go from negative to positive.  

Discussion


The results show that the sample plate 1, stained with alcohol dehydrogenase shows that these particular dimers are of positive charge.  Sample plate 2, stained with malate dehydrogenase shows that the dimers are of negative charge.  Sample plate 3, stained with aldehyde oxidase shows that these dimers are also of negative charge.  


In this experiment we assumed that the enzymes were codified with codominant genes that are equally expressed, so that the enzymes produced are very similar or allosteric, meaning that they have similar structures, mobility and number of polypeptide chains.  The stains used in this experiment were selected because they stain enzymes with 2 polypeptide chains, or dimers.   These similarities will show within the same range in the stained plate, but in different staining patterns.  The difference in the staining patterns indicate that these enzymes, other than having similar charges, also have similar, but not equal, mobility when exposed to the electric current.  The actual differences in the position of the blocks that originated from the stained enzymes show that these are not the same, and they differ in each species of the flies used in the experiment. 


A mistake was made when mixing the agar for the MDH stain.  This resulted in a blurred stain pattern and therefore we could not use this information.  For this, we asked for 


The system we are using only reveals differences in the motility and the charge of the allozymes.   

