Chapter 10 Section 252-262

Some of the most intense and extensive mtDNA variations that exist between 

people in the in our society are those that are found in the displacement 

loop and control region. The displacement loop is also referred to as the 

D-Loop. And within the D-Loop there are two separate regions. The first is 

known as the hypervariable region I and the second is known as the 

Hypervariable region II. There is sometimes a hypervariable region three, 

but it rarely arises.The main differences that are noted from individual 

to individual are in their nucleotide position and the altered bases. The 

control region has been estimated to vary anywhere from 1-2%. There have 

been several methods that have been designed to help in the raoid 

screening of mtDNA. These methods have been generally used in excluding 

DNA samples. The way that these methods work is they focus mainly on the 

hypervariable hotspots and include certain probes, as well as mini 

sequencing and denaturing gradient gel electrophoresis. Along with these 

methods there is also a reverse dot plot or a linear array assay approach. 

Because mtDNA is much more sensitive to basic regular DNA the potential 

for contamination is extremely high. Therefore the extraction od mtDNA 

should and needs to be performed in an extremely clean environment. The 

reason for the higher chance of contamination is because there are a 

higher copy number per cell. Because of this higher sensitivity rate and 

more of a chance for the mtDNA to become contaminated it best to extract 

and analyze the samples after the evidence samples have been completely 

processed. To decrease the risk of contamination laboratories that handle 

mtDNA wear protective clothing such as disposable lab coats. They often 

change their gloves constantly during sample handling. And use disposable 

gloves along with frequently cleaned with bleach and UV irradiation of lab 

bench surfaces and hoods. The use of mtDNA is typically when there is very 

little DNA is present. Materials that are often used in mtDNA analysis are 

hair, teeth, and the larger bones of the body such as femur bones or ribs. 

In order to extract the DNA from the bone an anthropological exam of the 

bone is usually done. When this procedure is done it is important that the 

section of the bone that is extracted is done with care. The 

anthropological tech wants to try and avoid destroying the physical 

aspects of the bone. Because it is much easier for a hair to be examined 

under a microscope the hair is usually examined first. This is done 

because of the simplicity compared to extracting DNA from a bone, they are 

able to examine the hair and weed out or screen the amount of evidence 

that can often times get passed through the intense and time consuming 

steps of mtDNA sequencing. Out of all of the areas of the body that hair 

can be pulled such as pubic hair, head hair, and axillary hair shafts, the 

hair that is pulled from a persons head has the highest success rate for 

producing viable mtDNA. Because mtDNA is such a time consuming and intense 

process it is important to remember that it is only done as a last resort. 

The process of PCR amplification on mtDNA is typically done in 34-30 

cycles. However if the DNA is extremely degraded which is what is usually 

being examined in mtDNA than the cycles can call for as many as 42 cycles.
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