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Forensic STR Analysis of Mixed Chimerism after
Allogeneic Bone Marrow Transplantation
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Multiplex PCR-based short tandem repeat (STR) analysis is considered as a good tool for monitoring bone marrow
engraftment after sex-mismatched allogeneic transplantation and provides a sensitive and accurate -assessment of the
contribution of both donor and/or recipient cells in post-transplantation specimens, Forensic STR analysis and quantitative
real time PCR are used to determine the proportion of donor versus recipient each contained within the total DNA. The
STR markers were co-amplified in a single reaction by using commercial PowerPlex® 16 system and AmpFISTR®
Identifiler™ / Yfiler® PCR amplification kits. Separation of the PCR products and fluorescence detection were performed
by ABI PRISM® 3100 Genetic Analyzer with capillary electrophoresis. The GeneMapper™ ID software were used for
size calling and analysis of STR profiles. Extracted DNA was quantified by the Quantifiler™ Human DNA /Y Human
Male DNA Quantification Kit. The intent of this study was to analyze the ratio of donor versus recipient cells in the
post-transplant peripheral blood, spleen, lung and kidney specimens. Specimens were taken from the traffic accident
male victim who had been engrafted from bone marrow female donor. Blood and spleen specimens displayed female
donor DNA profile. Kidney specimen showed male recipient DNA profile. Interestingly, lung tissue showed mixed
profiles. The findings of this study indicate that the forensic STR analysis using fluorescence labeling PCR combined
with capillary electrophoresis is quick and reliable enough to assess the ratio of donor versus recipient cells and to
monitor the mixed chimeric patterns.
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Fig. 1. Blood stains on the front bumper of the accident car.
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Fig. 2. Electropherograms of the victim's blood and the blood
stains on the accident car. STR profiling from the victim's blood
and the bloodstains ‘were analyzed on an ABI PRISM® 3100
Genetic Analyzer after co-amplification of thirteen STRs plus the
Amelogenin system. A. STR profiles of the victim's blood with
AmpFISTR® Identifiler® PCR Amplification Kit, B. STR profiles
of the bloodstains on the accident car with PowerPlex® 16 System.
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Fig. 3. Electropherogram of the victim's tissues. STR profiles were ana%zed on an ABI PRISM® 3100 Genetic Analyzer afier co-
amplification of thirteen STRs plus the Amelogenin system with AmpFISTR® Identifiler® PCR Amplification Kit. A. STR profiles of the
victim's spleen tissue show that the Amelogenin locus is XX, B. STR profiles of the victim's lung tissue show mixed XX-XY profiles, C.
STR profiles of the victim's kidney show that the Amelogenin locus is XY.

Table 1. Real-time quantitative PCR results of DNA isolated from the victim's tissues

Tissue

DNA Kidney Lung Spleen Blood
Male DNA quantification’ 19.52 ng/ul 10.16 ng/ul 5.55 ng/l 0.0 ng/pl
Human DNA quantification* 51.57 ng/pl 19.33 ng/pl 202.09 ng/pl 1.3 ng/pl

Y chromosome male DNA quantity was analyzed by Quantifiler'™ Y Human Male DNA Quantification Kit,
*Human DNA quantity was analyzed by Quantifiler™ Human DNA Quantification Kit with 7500 Real-Time PCR System.
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