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         Course: Genetics Lab 2450 E158
Lab Report 5: DNA Profiling, RFLP and Gel Electrophoresis
Abstract
DNA profiling is a technique used for various purposes including forensic testing, paternity testing and medical testing. RFLP (Restriction fragment length polymorphism) analysis is one method of DNA profiling that relies on differences in nucleotide sequence and subsequent DNA fragment length obtained by restriction enzymes. 
The advantages of RFLP include its application to any type of chromosome regardless of species (animal, plant or bacteria- allowing for gene mapping for many organisms), the detection of thousands of DNA markers, and the use of small nucleotide sequences to study allele loci. Disadvantages include different enzymes cleaving DNA sequences at different sites, the complicated process of separating DNA from other components like RNA and protein, the large amounts of DNA that are required for analysis, and the weeks it takes to obtain results.
Introduction: 
DNA profiling is a technique used for various purposes including forensic testing, paternity testing and medical testing. RFLP (Restriction fragment length polymorphism) analysis is one method of DNA profiling that relies on differences in nucleotide sequence and subsequent DNA fragment length obtained by restriction enzymes. The different fragment lengths represent different alleles. The RFLP process involves DNA being extracted from cells, cut into smaller pieces with a restriction enzyme at specific nucleotide sequences or restriction sites, and the resulting fragments of varying sizes being separated by gel electrophoresis. The gel prepared with the various DNA samples is then viewed under a transilluminator to compare the banding pattern or fragments with the original sample. Through gel electrophoresis DNA is separated by fragment size in a gel made of agarose. This is possible because the negative charge of the phosphate backbone of DNA moves the DNA towards the positively charged electrode. Larger DNA fragments take longer to travel through the gel pores while the smaller DNA fragments move more quickly through the gel pores. This gives a unique pattern that can help differentiate DNA samples from one individual to another. 
Methods: 
Students in groups obtained 7 colored tubes with preloaded 10 ul of DNA which they labeled (Green tube: CS (crime scene DNA), Blue tube: S1 (Suspect 1), Orange tube: S2 (Suspect 2), Violet tube: S3 (Suspect 3), Pink tube: S4 (Suspect 4), Yellow tube: S5 (Suspect 5) and clear tube as the negative control (distilled water). They then also obtained a tube labeled ENZ that contained the rehydrated restriction enzymes EcoRI and PstI. From this tube 10 ul of the enzyme were pipetted to each colored tube. Each colored tube was flicked slightly at the bottom to allow substances to settle. The tubes were microcentrifuged for a few seconds, then placed inside a dry bath and incubated for 45 min at 37ºC before finally being stored in the refrigerator for a week. In the following week the electrophoresis gel was prepared as follows (50 ml of TBE buffer combined with 0.5 g agarose, mixture swirled, mixture microwaved for 30 sec – 1 min, mixture swirled again until clear, 5 ul of SYBR safe solution added to each flask and swirled, the solution was poured into a gel casting tray and two combs were placed into the gel. The gel was allowed to solidify (~20 min). Students used one row of wells to practice loading the gel with 5ul of dye. Then they added 5 ul of loading dye to each sample. The solidified gel is placed in the electrophoresis chamber, with the wells positioned near the black electrode and covered with buffer solution. The wells were then loaded with the sample via pipette (in the order S, CS, S1, S2, S3, S4, S5, negative control using 10 ul for S and 20 ul for all other samples). After closing the chamber and plugging in the electrodes (black to black and red to red) and setting the voltage to 120V the samples are allowed to run for 30 minutes. After such time the gel was removed from the chamber and placed on the transilluminator. The results were observed and compared with the DNA marker provided to find a sample match to the crime scene suspect.  
Results: 
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*DNA samples viewed under the transilluminator vs, banding pattern in DNA ladder
Discussion: 
DNA from the fifth well helped determine the criminal from the five suspects. Although the image taken of the samples above is rather blurry the DNA fragments of the third suspect (well 5) were found to be similar in size and pattern to the DNA ladder of the original crime sample. With the introduction of Restriction Fragment Length Polymorphism (intended for the study of hereditary diseases passed in families) by British geneticist Alec Jeffreys in 1984, the technique has paved the way for modern forensic and medical testing. In time other techniques like Polymerase Chain Reaction, which are less time consuming to prepare and cost efficient have come to replace it. A careful analysis of the technique by Williams (1989) allows us to see the advantages and disadvantages of using Restriction Fragment Length Polymorphism. The advantages include its application to any type of chromosome regardless of species (animal, plant or bacteria- allowing for gene mapping for many organisms), the detection of thousands of DNA markers, and the use of small nucleotide sequences to study allele loci. Disadvantages include different enzymes cleaving DNA sequences at different sites, the complicated process of separating DNA from other components like RNA and protein, the large amounts of DNA that are required for analysis, and the weeks it takes to obtain results. 
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