Prof. Lee, here is our summary for our section, Marie has yet to hear 

from one group member but as soon as I get the summary I will send it 

on, I wasn't sure if I should give you what we have so far or if I 

should wait.

Thanks

Joanna Barnes

Butler (pgs. 123-130)

- Stutter product peaks

           Stutter product peaks are small peaks several bases shorter 

than each STR allele peak, also referred to as a shadow band or DNA 

polymerase slippage product. Stutter product peaks have one repeat unit 

less than the corresponding main allele peak. The reason a stutter 

product peak occurs is due to slipped-strand mispairing. Slipped-strand 

mispairing occurs when an area of primer-template complex unpairs during 

the primer extension allowing slippage of the primer or template strand 

so that one repeat forms a non-base-pair-loop.

-Impact of stutter products on data interpretation

           Stutter products can make it challenging to determine 

whether a small peak is a real allele from a minor allele contributor or 

if it is a stutter product from an adjacent allele. The percentage of 

stutter product formulation for an allele is equal to the stutter peak 

height divided by the allele peak height. Each locus has a different 

amount of stutter product formation, longer alleles for a STR locus 

exhibit a greater degree of stutter than smaller alleles at the same 

locus, and stutter percentages with the standard tetranucleotide repeats 

is generally less than 15% for all 13 CODIS core STR loci under standard 

amplification conditions.

- Reduced stutter product formation and non-template addition

           The amount of stutter product formation can be reduced if 

STR markers with longer repeat units and DNA polymerases with faster 

processivity are used. DNA polymerases often add an extra nucleotide to 

the end of the 3' end of a PCR as they copy the template strand. Most 

often adenosine is used and this is why it can be referred to as 

adenylation or the '+A' form of the amplicon. Non-template addition can 

contribute to broadness if the separation system's resolution is poor 

and can affect sizing and genotyping potential microvariants. In order 

to analyze the genotype correctly, the allelic ladder and the sample 

must have the same adenylation status for a particular locus.

- Microvariants and 'off-ladder' alleles

           Alleles containing sequence variation are referred to as 

microvariants, off-ladder alleles, because they are only slightly 

different from the full repeat alleles. Most microvariants are found in 

polymorphic STR loci.

BUTLER 138-142

Use of Degenerate Primers in Commercial Kits

Third solution for solving potential allele dropout with primer binding 

site mutations, add PCR primer to assay that can hybridize properly to 

the alternative allele when it exists in a sample. (preferred solution 

for applied bios stems.)

Biosystems has added an additional primer to correct for single point 

mutations in Ampf/STR primer binding sites D16S539.

Mutations and Mutation Rates

Mutations can and do occur at STR loci. STR alleles can change over time.

Search for mutations in STR loci involves examining many, many 

parent-child allele transfers because the mutation rate is low in mist 

STR's.

Mutations involve the gain or loss of a single repeat unit.

Average mutation is below 0.1%

Low mutation rates critical in paternity testing because links are made 

between child and alleged father are based on genes passed from one 

generation to the next.

High mutation for a STR marker could result in a false at the locus.

High mutation rates keep STR markers polymorphic and therefore useful in 

human identity.

INMAN 122-126

G. Length-based marker systems

Doublets- To gain the high resolution necessary for separation of STR 

alleles, you need to separate single DNA strands in the sample and also 

employ a denaturing gel systems that prevents them from reannealing 

during electrophoresis.

An advantage inherent in automated detection systems using fluorescent 

PCR primers is that only one of the two DNA strands is labeled, thus the 

other although present is invisible.

Split peaks seen in STR electropherograms result from a phenomenon known 

as non-template-directed nucleotide addition. Because this trait of the 

enzyme is not easily curbed, most PCR reactions will have the final 

extension period.

Stutter refers to consistent observation of a minor band repeat unit 

smaller, or occasionally larger than the primary STR band. Stutter bands 

were observed as "shadow bands" just underneath the darker main band.  

Stutter becomes an issue in putative mixed samples, when the decision 

must be made to whether a band is due to stutter.

Differential amplification has come to refer to differences between loci 

amplified in the same reaction.

Inman Pages 127-135

*_Mitochondrial DNA_*

   * As nuclear DNA typing are phasing out, mtDNA typing is being more

     practiced

   * Of the few labs that use the mtDNA typing, they use the standard

     DNA sequencing techniques

   * Interpretational guidelines used for mtDNA are significantly

     different from those guidelines for nuclear DNA markers

  1. *Detection Threshold*

   * A lower threshold and a lower interpretation limit for mtDNA

     typing must be established for each laboratory that are doing the test

   * A minimum DNA threshold control probe from the mtDNA typing strips

     are omitted

   * When there is a limited amount of DNA sample, alleles do not

     disappear. They are just simply no type for the sample.

* *

  1. *Multiple Donor*

·        Multiple contributor to a sample may result in a complicated 

interpretation

·        The ratio drops down to 1:10 when there is a contributor, even 

if it is small amount

·        When two contributors are equally presented in the sample, 

multiple combination of the two sequences are possible

  2. *Contamination*

   * mtDNA typing is very sensitive

   * The DNA commission of the International Society for Forensic

     Genetics have strict guidelines on exogenous DNA, they are

     restricted from entry into the lab

   * It is common to occasionally see typing results in negative

     control samples

*_ _*

*_Summary of PCR Interpretation Issues_*

   * PCR typing is ideal because it can be used on a smaller and more

     degraded sample

   * PCR systems have been replacing the RFLP system

   * As the more useful PCR became, the speed and efficiency of the

     process was developed

   * The newer systems of PCR required more education, training, and

     skills than the previous systems

