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---------------------------------------------------RUDIN CH. 5---------------------------------------------------------
DNA sequences come in all sizes and are typically designed by the length of the core repeat unit and the number of contiguous repeat units or the overall length of the repeat region. The core unit for a medium length repeat sometimes referred to as minisatellite or a VNTR (variant number of tandem repeat). These range of approximary 10-100 bases in length. DNA regions with repeat units that are 2-6 bp in length are microsatelilites, simple sequence repeats (SSRs), or short tandem repeats (STRs).

.The advantages of using treanucleotide STR loci include: narrow allele size range that permits multiplexing; a narrow allele size range that reduce allelic dropout from preferential amplification of smaller allele; the capillary of generating small PCR product sized that benefit recovery of information from degraded DNA specimens; and reduced stutter product formation compared to dinucleotide repeats that benefit the interpretation of sample mixtures.

For effectively typing DNA, matching probabilities now exceed one million with a single amplification with rapid results. The first STR multiplex developed by the FSS was a quadruplex made from four loci: TH01,FES/FPS,VWA, AND F13A1 and had a probability of 1 in 10,000. The FSS then developed a six polymorphic STRs and a gender identification marker. These six are: TH01MVWA; FGA; D8S1179; D18S51 and D21S11 with their probability match in 1 in 50 million.  13-14 core STR loci were chosen to be the basis of assisting CODIS for identification. (See graphs pg 95) with FGA, D18S51, and D21S11 but TPOX showing the least variation between individuals. D21S11 has more than 80 alleles possible, D18S51 has 50 alleles possible, and FGAs spread on allele sizes is larger than other core loci.   Many other markers are also used and discovered around the world as well.  Y-STRs are popular because of the ability to amplify only the male genetic material. 

RFLP Interpretational issues are possible and can be alleviated through training, education and experience. 

Gel or capillary PCR can amplify up to 16 loci, and visualized as bands or peaks. Nuclear DNA systems can determine mixed samples if more than 2 alleles occur on a single locus.  Doublets can be used to achieve a high resolution for separating alleles by denaturing and applying a gel system to prevent reannealing during electrophoresis.

-----------------------------------------------------------INMAN 50-60

STRs, also known as short tandem repeats, and allele numbers depend on the locus and will vary between 5 to 20 alleles. STRs are a great use for degraded DNA because the amplification of the loci will range from 200 to 500 base pairs. In most cases there will be two tests preformed at the same time, like STRs and PCR in order to time, sample, and materials, this is call multiplexing. 

Gender Identification is useful in determining male and female. This is used with the amelogenin locus, which is the gene for tooth pulp. The difference between male and female is females have two X chromosomes while men have x/y chromosomes,  one band the same size as the female and the other band slightly larger. The loci for these genes are often used with multiplex STR besides PCR.

Y-STRs are found in the human Y chromosome and are used to extract male specific information because the Y chromosome is specific to only males. It can also determine the number of male donors through eliminating the female donations. The Y chromosome is known to be effectively hemizygous because there is no similar chromosome to partner, which limits the genetic recombination from little to none and the inheritance is faithful throughout generations.

Mitochondrion is a cell organelle in which some of the processes of cellular respiration take place. It is inherited only through the maternal lineage. Since it is a homozygous type that lacks its counterpart, it is considered hemizygous. MtDNA is used mostly in cases where nuclear DNA can not provide an accurate result due to minimal quality or quality provided. It is commonly used to type dead cells in hair shafts, bones, and teeth because it is able to be analyzed even if it is highly degraded. It can also be analyzed even if a small sample is provided because it comes in high copy numbers. Mitochondria molecules take on the form of a circle whereas only two regions known as the non coding hyper variable regions provide viable information. These two regions tend to mutate with an extremely high frequency, 10x more than nuclear DNA. This is what is used in identification. 

D-loop- noncoding HV control region -1100 bp mutate with an extreme high frequency

MtDNA has four unique characteristics-

1. sequences are highly variable between unrelated individuals –hypervariable non coding regions HV1 HV2 

2. maternally inherited and hemizygous- survives more or less intact throughpout many generations and does not acquire new variation by genetic recombination.

3. Exhibits heteroplasmy rarely observed in nuclear DNA a single individual may show a mixture of types. Example Cand T show up on the same position.

4. Thousands of copies of MtDNA genome can be present in a single cell- high copy numbers, making it easy to type on small amounts, degraded and old samples.

The Czar’s Bones


Soviet Govarnt was curious to see if the remains of Romanovs.  Using reconstruction, dental records, and facial imagery, they were able to identify the remains as Czar Nicholas II, his wife, three children, and there servants. Disagreement aroce between Russian scientis and people led by William Maples. The british forensic science service lab tested samples collected from the skeletal remains using the MtDNA typing method. Several str loci confirmed the relationship and sex among the family members. Samplewere compared to the known living samples from the maternal lineage with a match. However, the Czar’s typing revealed heteroplasmy present as in his brother confirming the results to be more convincing than ever. The mother had passed this down to her sons. Experiments were repeated with the same results. The two missing daughters were never found. 
