Introduction: An effective method of examining genetic variation at the genetic level is protein electrophoresis (Heleva, 2003). Protein electrophoresis enables us to differentiate proteins based on the unique side chains for each of the twenty amino acids that are used in forming the polypeptide chain of the protein (Heleva, 2003). The factors such as variations in size, shape and charge (which can vary according to PH) of the respective proteins are all important in the migration of the protein across the electrophoresis matrix gel (Heleva, 2003). In this experiment we took Drosophila sp. flies, and extracted enzymes by grinding their cells. and scoring gels using different gel stains we can determine the polarity of the enzymes (migrating with or against the electric current), and the extent of their migration by interpreting their marks left on the cellulose acetate plate. The purpose of this is to examine different isozymes, which are functionally similar enzymes but differ in chemical composition because they are translated from different alleles of different genes called allozymes (Heleva, 2003).
Materials and Methods: The procedures, as outlined in the lab manual and in briefly the introduction of this lab, were used with the following changes: in the section d.Gel scoring, we did not incubate the plates; for section e.Gel scoring, we did not use a light box to score the gel nor did we carry out step 4 to preserve the gel (Heleva, 2003).
Results: Many errors were made during the staining stage of the procedure in the lab manual, and as a result we had to use another group’s results (Heleva, 2003).  

Referring to Fig. 1, it is apparent that the staining pattern produced by the Alcohol Dehydrogenase( ADH) progresses with the current. Also the three bands produced by D.virilus (v) occupied the extremes and the median. One band from both the wildtype (+) and marker (m) enzymes of D.melanogaster. The wildtype band migrated the least and the marker migrated the farthest from the origin.
In Fig.2, of the patterns created by the MDH, all bands were found to be roughly in the same position, and all migrated against the current.

In Fig.3, the pattern made by the AO, the two bands of the wildtype migrated the least, the two bands of the marker migrated halfway and the tow bands of v migrated the farthest. The pattern migrated against the current.
Discussion: The results show that the sample plate 1 from Fig.1, stained with ADH shows that these particular dimers are of positive charge.  Sample plate 2 from Fig.2, stained with MDH shows that the dimers are of negative charge.  Sample plate 3 from Fig.3, stained with AO shows that these dimers are also of negative charge. 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 bands that originated from the stained enzymes show that enzymes are not the same, and they differ in each species of the flies used in the experiment. 

We assumed that all enzymes underwent no posttranslational changes, and that all alleles are codominant, with each respective gene is being expressed more or less equally. The system we are using only reveals differences in the motility and the charge of the allozymes. Other variations may not be detected solely by looking at differences in mobility along a gel. Unfortunately I wouldn’t know how to change the system to incorporate such variability. All enzymes looked at where dimers, which means that they were composed of two polypeptide chains, we know this since stains used in this experiment only stained dimers (Heleva, 2003). This lab was full of errors, of the human kind. Unfortunately things were left to the last minute when we were preparing the gel stains, especially with extracting the agar ( which was largely due to my inexperience with the process). Though credit must be given for preparing most of the stains relatively properly within two minutes, it did lead to one of the stains missing an essential chemical ingredient and essentially spoiling our ADH gel, resulting in us having to use another group’s results.
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