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In most forensic labs the use of many different techniques for DNA typing is in use today. One of the techniques that are being used is RFLP (restriction fragment length polymorphism). This analysis determines variation in the length of defined DNA fragments. It also requires large amounts of undegrated DNA and the process takes 1-2 weeks. Another technique is the PCR (polyemerase chain reaction) method. It can show less variation per locus than the RFLP and requires small amounts of DNA and takes about 1-2 days. The first system to become available for forensic analysis was HLADQ(. Some of the bases in this 242bp region vary between people and can be detectable by the use of probes. The reason why they use this method is because you can use small samples and analysis is rapid. You can see a series of blue dots, which you would use to compare with the original sample. Another technique is Amplitype pm+DQA1 this is known as a polymarker. This is pretty much just like HLADQ( analysis but expanded to analyze several markers at different loci at the same time. Another technique is the D1S80. This refers to the DNA locus that is typed. The variation present at this locus resides in the length of a defined DNA fragment as determined by the number of tandom repeats which means it has the ability to analyze samples of limited quantity and quality with the greater variation seen in length based systems. The last technique is similar to the D1S80 it’s called short tandom repeats (STR) these repeats are shorter. The number of alleles present in the population varies from 5-20. The size of the DNA fragments produced by amplification of STR loci is about 200-500bp. The STR chosen for forensic use have alleles that are reasonably well distributed in any given population. 






Question

Name one advantage for using the PCR method.

-Shorter time used for processing.

-Can use degraded DNA samples

-Smaller sample used.

Inman Ch 5 Summary (p 52- 62)


Gender identification is made possible by observing the amelogenin locus.  The X chromosome contains a 6 base pair deletion of DNA.  Therefore, females show only one band on gels while males show two (one for the X and a longer one for the Y chromosome).


Y STRs can also be used to identify male contributors of DNA.  Because only males have the Y chromosome, STRs can be analyzed on this chromosome in rape cases with non-sperm samples.  Y STRs can also help identify the number of male DNA contributors by eliminating any sources from a female.  


Mitochondrial DNA (mtDNA) can also be analyzed to identify DNA donors.  This type of DNA is contained in organelles called mitochondria.  mtDNA is only inherited from the mother.  The father does not contribute any genetic material to mtDNA.  mtDNA has an advantage over nuclear DNA in that mtDNA can often be typed in degraded samples where nuclear DNA fails.  mtDNA is usually the last typable DNA from degraded samples.


A variety of samples can be analyzed for DNA.  Blood, semen and saliva are the most common sources.  However, any secretion that may rub off epithelial cells from the body may also contain sufficient amounts of DNA.  Hair shafts, perspiration, bones, nails and urine may also be analyzed for DNA.


The amount of sample needed for DNA analysis depends largely on the method used.  Generally, PCR would require less DNA than RFLP analysis.  A dime-size bloodstain is needed for RFLP while PCR requires only 1/10 to 1/100 of that stain.

Quiz Question

How can the gender of a DNA contributor be determined?

Observe the amelogenin locus.

