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The generation of so called stutter bands or shadow bands - by-products of the PCR amplification differing
1
in length from the original allele by one repeat unit - is a well known problem in connection with the
amplification of repetitive DNA like short tandem repeat loci. The occurrence of this artifact can strongly
complicate genotype analysis of repetitive sequences, sometimes leading to the necessity to develop
guidelines for allele designation. Especially in the amplification of highly degraded or ancient DNA, the
2
generation of these by-products can be intensified , resulting in shadow bands that can exceed the peak
3
height or band intensity of the real allele. As "artifact alleles" these intense shadow bands can lead to
mistyping of amplification products. Since an amplification product derived from degraded DNA is not
necessarily in each case affected, this phenomenon can result in seemingly different genotypes for
3
independent products of the same sample . To improve the reproducibility of amplification results and
consequently decrease the probability of mistyping by reducing the generation of this artifact, the
optimization of the PCR amplification process itself represents the most important strategy starting from
4
target DNA extracted by the use of optimized protocols .
Within this context, an investigation to optimize the amplification of repetitive sequences from nondegraded modern and highly degraded DNA with the aim to analyse and reduce the generation of shadow
5
bands was carried out . In this study the STR locus HUMVWA31/A was employed using the primers
6
published by Kimpton et al. . Amplifications of this locus - in comparison to many other STR loci - show a
6, 7
strong tendency for the accumulation of shadow bands .
The results of this investigation showed that the generation of shadow bands during the amplification
process can be reduced by up to 30% by changing parameters of the denaturation and elongation step,
addition of reagents like betaine, betaine and DMSO or BSA, replacement of reaction buffer and
5
polymerase, or adjustment of the A/T.G/C ratio of the dNTP mix according to the sequence amplified .
1

Weber JL, May PE (1989) Abundant class of human polymorphisms wich can be typed using the polymerase chain reaction. Am J
Hum Genet 44: 388-396
2
Murray V, Monchawin C, England PR (1993) The determination of the sequences present in the shadow bands of a dinucleotide
repeat PCR. Nucleic Acids Res 21(10): 2395-2398
3
Schmerer WM, Hummel S, Herrman B (1997) Reproduzierbarkeit von aDNA-typing. Anthrop Anz 55(2): 199-206
4
Schmerer WM, Hummel S, Herrmann B (1999) Optimized DNA extraction to improve reproducibility of short tandem repeat
genotyping with highly degraded DNA as target. Electrophoresis 20: 1712-1716
5
Schmerer WM (2000) Optimierung der STR-Genotypenanalyse an Extrakten alter DNA aus bodengelagertem menschlichen
Skelettmaterial. Cuvillier, Göttingen
6
Kimpton C, Fisher D, Watson S, Adams M, Urquhard A, Lygo J, Gill P (1994) Evaluation of an automated DNA profiling system
employing multiplex amplification of four tetrameric STR loci. Int J Leg Med 106: 302-311
7
Bacher J, Schumm JW (1998) Development of highly polymorphic pentanucleotide tandem repeat loci with low stutter. Profiles in
DNA 2(2): 3-6

