Hey there Dr. lee, here is our chapter two summary.

 The Inspector Gadgets

 Chapter 2 Summary/What Every Law Enforcement

 Officer needs to know about DNA evidence

 The Collection and Preservation of Physical Evidence

 DNA is located in the nucleus of a cell and is protected by chromosomes, which can be meters long, entangled around the nucleus. Outside of the cell DNA is very delicate and can lose its importance by degradation. Degradation is caused by time, temperature, humidity, light, and chemicals. These circumstances degrade DNA by breaking it down making it difficult to obtain results, if any. Degradation does not change DNA into another type of DNA so false positive results are nonexistent. An advantage of technological advances is that results can now be determined from degraded DNA through newer STR systems such as PCR. DNA is much more stable than genetic markers that are used in forensic analysis. Genetic markers tend to last three months when DNA can last for years. Preservation is a necessity for DNA to last. It is vital for crime scene investigators and laboratories to properly collect, package, and store evidence to ensure preservation.

 I. Extraneous Substances

 There are different effects in typing, Nonbiological substances include dyes, soaps, and other chemicals, can affect the sample by interfering in the analytical procedures.  When this happens we get a non conclusive result or no type.  In DNA a typical problem that scientist encounter is microorganism growth.  Samples of blood and semen provide a fertile environment for bacteria and fungi.  When DNA gets degraded microorganisms will grow, and the DNA will simply go away and possibly change the DNA into someone else’s type.  Combination is defined as the inadvertent addition of an individual’s physiological material or DNA during or after collection of the sample as evidence. There are two types of samples when collecting DNA, a mixed sample, which contains DNA from more then one person, and a contaminated sample, which material was deposited during the collection process.  A PCR-based testing method is more sensitive than RFLP, because the sample is copied millions of

times over, and this helps find the presence of second type of DNA.  To preserve DNA evidence and to assure that no DNA is contaminated; crime scene detectives should change gloves, use fresh or cleaned implements and package the evidence properly.  When DNA is in the lab and completely dry the only way it can be contaminated is from other samples undergoing the process at the same time.  It is important that no DNA is contaminated so that the DNA doesn’t come up as an incorrect DNA type, as to come up no type.

 II. Collection of Evidence

 In collecting DNA samples, there are two main methods that are used to collect the biological samples left behind. The first method is collecting the stain while it is still on the object that it is on. Most labs prefer this method because it is easy and insures that the stain is left intact until it is brought back to the lab for preservation and analysis. However this method is only appropriate for items that can be easily removed, such as clothing or bed sheets. For items that cannot be removed from the crime scene the second method is to extract the stain from the object that it is on. The best way to do this is to soak the stain up with a cotton swab or gauze that has been soaked in sterile distilled water. By using a wet swab you are insuring that you retain as much of the biological material as possible. After the stain is collected it must be dried quickly other wise the sample could begin to degenerate. If using a wet swab is not possible you can scrape the stain

off with a sterile scalpel. While this method does not add any moisture it is more likely to loose some of the sample when scraping it off. When removing a sample from an object it is a good idea to collect a few samples from the area surrounding the sample so that you can separate biological material from the suspect/victim and biological material that might already have been there. This also creates a control in case there was sloppy testing in the lab or sloppy collecting in the field. 

 III. Preservation of Evidence

 It is critical for a sample to be dried after it has been collected. Once the sample is dried, it should be remained dry. The sample should be placed in the freezer for storage. It is less important for DNA to be stored frozen. Samples should be in an environment with at a steady temperature. Fluctuating temperature or humidity may degrade the sample.

 IV. Evaluation of Evidence

 Presumptive tests are done to a sample before it is analyzed for DNA type. This is done to determine what type of biological material is in the sample. Presumptive tests are done to see whether or not the sample needs further testing. Conclusions should not be drawn exclusively through presumptive testing.

             Once it has been determined that biological substances are present in a sample, a preliminary test is done to establish the “state of the DNA” that are within in the sample. 

 A yield gel can determine how much DNA is present and it can also determine how much of the DNA has been degraded. A slot blot determines the quantity of DNA present in a sample. Before the STR system was regularly used, the “state of the DNA” was extremely critical. Depending on the “state of the DNA” analyst would then determine whether the RFLP or PCR method should be used. Currently the STR system is the most commonly used. The STR method uses less quantity and quality DNA. The yield gels are not routinely done in most laboratories. 

 A. RFLP

     RFLP tests a small amount of DNA at high molecular weight. The size of DNA needed is about 20,000 to 25,000 bp. HMW DNA  is a regard to how much degradation has taken place. The minimum amount of DNA sample needed for a test depends on the lab it is being processed in, yet it tends to be around 10- to 50-ng (nanogram) range. 

 B. PCR

     PCR requires less strands of DNA. The main advantage is that PCR is that it is super sensitive. Samples as little as 0.3 to 0.5 ng can be used.  PCR can amplify the amounts of DNA. 

 Preservation of DNA is the key to determining the success of analysis. Drying is the best way to perserve the DNA evidence.

 WHAT EVERY LAW ENFORCEMENT OFFICER NEEDS TO KNOW ABOUT DNA EVIDENCE

 Intro

 -Looking for DNA evidence at a crime scene is jut as important now a days as finding fingerprints.

 -DNA can solve crimes today that many years ago would go unsolved

 -The great part about DNA is that even if there are no matches in the system for what you have collected if that same person is caught and there DNA is recorded it will come up as a match for the other crimes you have committed where DNA was left behind.

 General information about DNA

 -         DNA is the same in every cell in a persons body

 -         identical twins have same DNA(different fingerprints)

 -         Many factors can taint DNA for sample testing(heat, sunlight, bacteria, mold, and moisture)

 -         DNA can be found anywhere at a crime scene

 -         Only a few cells are needed to copy DNA using the PCR method

 Evidence Collected and Preservation

 Contamination:

 -DNA can be contaminated when DNA from another source gets mixed in with the DNA from a crime scene

 - How DNA can get mixed in with the sample DNA is through (Sneezing, coughing, touching of mouth or face to container of DNA)

 - When DNA goes through PRC it copies all DNA in the mixer including that DNA mixed in with sample DNA so make sure not to mix DNA

 Precautions:

 -         Wear gloves

 -         use clean or disposable instruments

 -         avoid touching areas with DNA

 -         avoid talking or sneezing or coughing or samples

 -         air dry evidence before packing it

 -         Paper bags not plastic

 Transportation

 -         Keep evidence dry and room temp.

 -         don’t leave in hot police car

 -         seal evidence and label it for chain of custody

 Elimination samples

 -         Make sure to have elimination samples of other possible DNA that could have a reason for being at the scene

 -         In rape cases it might be necessary to have samples of partners that person has been with for a couple of weeks                                                                 

 CODIS: Combined DNA Index System (all DNA for justice records)

