
Application of the Applied Biosystems PrepFilerTM 
Forensic DNA Extraction Kit in the Identification of 
23 Fire Victims 

In the face of mass disasters, Institutes of Forensic Medicine and 
Criminology Laboratories are tasked with the problem of victim 
identification. The problem of identification has recently become 
one of the most important issues in forensic medicine. Events 
leading to mass disasters and resulting in numerous victims 
(fires, air catastrophes, natural disasters, bomb explosions, 
etc.) are becoming more and more common. Every event that 
involves victims, in some cases many of them, demands from 
us an individual attitude. In the case of fire victims, identification 
based on DNA comparison offers a huge advantage over 
traditional techniques. Remains of fire victims undergo deep 
transformation in high temperatures, thus making the use of 
traditional identification methods impossible. Most often corpses 
are detected over different time scales (up to several days) and 
due to this the extent of decay can vary for each corpse. The 
advantage of using genetic identification methods lies in the fact 
that the DNA profile of an individual can be obtained from a very 
small amount of preserved biological material.

Aim:  
The aim of the examination was to determine the identity of 
23 people, victims of a fire in an apartment building in Kamień 
Pomorski, using the Applied Biosystems® PrepFilerTM Forensic 
DNA Extraction Kit as part of the workflow.

Material And Methods:  
The accident took place overnight on the 12th of April 2009. 
The fire enveloped the first and second doors of the apartment 
block at 11 Wolińska Street. Human remains found at the site 
of the fire were collected into 22 bags marked with apartment 
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numbers. The number of missing persons was estimated at 
23, seven male and 16 female. The group in question was made 
up of people of different ages – from two to 89 years old. DNA 
polymorphism examinations were started immediately after 
evidence material had been delivered to the laboratory. During 
autopsy, samples of blood were collected on sterile swabs. Liquid 
blood, muscle fragments, bones and teeth were also collected. 
The comparative material used was pharyngeal swabs collected 
from the closest relatives. The samples were extracted with the 
Applied Biosystems® PrepFilerTM Forensic DNA Extraction Kit. 
The DNA extracted was subjected to enzymatic amplification 
(PCR) using the AmpFℓSTR® SGM Plus® and AmpFℓSTR® YFiler® 
personal identification kits.

The samples for identification were collected during forensic 
examination and autopsy. The human remains had been seriously 
changed due to the high temperatures, were incomplete, the soft 
tissues were burnt and charred to a great extent, whole limbs or 
parts of limbs were missing, and corpses were in multiple parts 
and mixed up with bedding (Fig. 1 and 2). In all 120 samples were 
collected. These samples consisted of: 

l  29 soft tissue fragments 
l  23 bone fragments 
l  26 teeth 
l  42 blood samples collected with sterile swabs 

Sampling and securing of material for DNA examination took 
place in the prosectorium of the Forensic Medicine Institute.  
The process of collecting samples for genetic analysis lasted two 
days and was undertaken in the presence of a forensic medicine 
expert in the field of genetics.



 by            technologies

 

Figure 1: Burned corpse from the scene of accident.

Figure 2: Samples collected at the scene of accident.

Comparative material
In the fire, 23 people lost their lives, including three entire 
families. The comparative materials used for DNA examination 
were samples extracted from biological relatives such as swabs 
from an oral cavity mucosa. The total number of reference 
samples used was 18.

Extraction
All examined evidence samples (with the exception of bone 
and teeth fragments) and comparative materials were treated 
with the PrepFiler™ Forensic DNA Extraction Kit. The kit 
is characterized by its exceptionally efficient capability for 
the binding and recovering of DNA using magnetic particle 
structures. It was specially designed for extracting genomic DNA 
from a vast scope of forensic samples. Forensic samples often 
contain chemical compounds which impede the amplification of 
nucleic acids during PCR reactions. The kit enables the removal 
of inhibitors and helps improve general efficiency, clarity and 
concentration of the extracted DNA for both difficult and routine 
forensic samples. 

For these reasons it was decided to use the PrepFiler™ kit for 
extraction. Standard DNA extraction protocol was used for the 
process. This protocol is used for most forensic samples.

The extraction process using the PrepFiler™ kit is a gradual one 
that involves five different stages.

Stage I: The Lysis
Measured muscle fragments were cleaned and placed in the 
PrepFilerTM Spin Tube. 300 µL of the PrepFilerTM Lysis Buffer 
and 3 µL of the DTT buffer were added to the materials. This  
was then incubated in a thermomixer for one hour at a 
temperature of 70°C.

Stage II: Elimination of substrates from the sample lysate
The sample content together with the substrate was put on 
the PrepFiler™ Filter Column and then placed in the PrepFiler™ 
Spin Tube and centrifuged for two minutes at 14000 rpm. After 
removing the PrepFiler™ Filter Column we had 180 µL of lysate in 
the PrepFiler™ Spin Tube.

Stage III: Binding of genomic DNA with magnetic particles
After removing the substrates, 15 µL of the PrepFiler™ magnetic 
particles were added to the tube containing the lysate. After 
vortexing 180 µL, isopropanol was added and then put into 
a shaker. The sample was shaken for ten minutes at room 
temperature at 1000 rpm.
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of collecting samples for genetic analysis lasted two days and was 

undertaken in the presence of a forensic medicine expert in the field 

of genetics.
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In the fire, 23 people lost their lives including three entire families. 

The comparative materials used for DNA examination were samples 

extracted from biological relatives such as swabs from an oral cavity 

mucosa. The total number of reference samples used was 18.

Extraction

All examined evidence samples (with the exception of bone and teeth fragments) and comparative materials were treated with 

the PrepFilerTM Forensic DNA Extraction Kit. The kit is characterized by its exceptionally efficient capability for the binding and 

recovering of DNA using magnetic particle structures. It was specially designed for extracting genomic DNA from the vast scope 

of forensic samples. Forensic samples often contain chemical compounds which impede the amplification of nucleic acids 

during PCR reactions. The kit enables the removal of inhibitors and helps improve general efficiency, clarity and concentration 

of the extracted DNA for both difficult and routine forensic samples. 

For the above reason it was decided to use the PrepFilerTM kit for extraction. Standard DNA extraction protocol was used for the 

process. This protocol is used for most kinds of forensic samples.

The extraction process using the PrepFilerTM kit is a gradual one which involves five different stages.

Fig 1: Burned corpse from the scene of accident

Case Report
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Case Report

Conclusions:

 In spite of the fact that the examined remains were greatly charred full DNA profiles were obtained using the SGM Plus™ kit

 The extraction method used here led to an exceptionally fast execution of the identification examination

 The PrepFilerTM DNA Extraction Kit can be widely used for the identification of victims of mass disasters.

Discussion:

120 samples, from the remains of 32 corpses, were taken during the 

examination. 23 genetic profiles were obtained which were compared 

to the DNA profiles of the victims’ relatives. All 23 victims of the fire 

were identified during the examination. All of these profiles were 

determined within 24 hours of the commencement of the genetic 

examination and the victim identification was finished in a week. The 

method of DNA extraction used (PrepFilerTM) proved to be exceptionally 

efficient enabling really fast DNA extraction from materials such as 

blood and soft tissues. In case of mass disasters the identification of 

victims and the length of time this takes is of great importance. The 

application of a universal method for different kinds of biological and 

reference material considerably reduces the length of time needed for 

examination. The product obtained during the DNA extraction with the 

PrepFilerTM kit showed only a small degree of degradation and so led 

to a quicker examination. 

Fig.2: Samples collected at the scene of accident
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Table 2 – DNA polymorphism results obtained for all victims using the personal identification system AmpFℓSTR® YfilerTM kit.
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Stage IV: Rinsing of bound DNA
DNA particles, which were bound with magnetic particles, were 
placed in a magnetic column for two minutes. After this time the 
visible liquid was carefully removed and rinsed through adding 
300 µL PrepFiler™ Wash Buffer. The sample was vortexed and 
placed in a magnetic column for an additional two minutes and 
the liquid was removed. This activity was repeated twice more.
After removing the liquid three times, the magnetic column was 
opened and the DNA bound with magnetic particles was dried for 
seven minutes.

Stage V: Elution of DNA
At this stage DNA eluate was separated from the magnetic 
particles by adding 50 µl of the PrepFiler™ Elution Buffer to 
the tube containing cleaned DNA. It was then placed in a 
thermocycler and incubated for five minutes at 70º C and  
900 rpm. The sample was placed in a magnetic column for  
two minutes and the liquid containing DNA was then transferred  
to a new tube.

The extracted DNA underwent enzymatic amplification (PCR) 
with the use of the personal identification kits, AmpFℓSTR® SGM 
Plus® and AmpFℓSTR® Yfiler® kits, according to manufacturer’s 
recommendations. DNA profile analysis was performed with the 
use of the Applied Biosystems® Genetic Analyzer 3130 and the 
results were analyzed using the GeneMapper® ID-X v1.1 (Applied 
Biosystems, USA) software. Biostatistical calculations were 
made with support of DNA Stat1.0 and PATCAN V.1.1 softwares.

Results:
Determined DNA Profiles Of Fire Victims
While examining the 28 muscle samples with the  
SGM Plus® kit the following results were obtained:

l  21 full DNA profiles
l  Three profiles missing results for one marker
l  One profile missing results for two markers
l  One profile missing results for four markers
l  One profile missing results for seven markers
l  One complete amplification failure

On examining 23 samples taken on cotton swabs with the 
SGM Plus® kit the results obtained were:

l  18 full DNA profiles
l  One profile missing result for one marker
l  Two complete amplification failures

Samples extracted from the muscle fragments were also 
examined with the use of the Yfiler® kit. After examining eight 
samples the following was observed:

l  Five profiles missing results for one marker
l  One profile missing results for three markers
l  One profile missing results for five markers
l  One profile missing results for seven markers

Combining the above results, 23 full profiles of fire victims  
were obtained.

4ST 00332

For Research, Forensic, and Paternity Use Only. Not for use in diagnostic procedures.
©2010 Life Technologies Corporation. All rights reserved. The trademarks mentioned herein are the property of Life Technologies Corporation or their respective owners. 

Case Report

SAMPLE D3S1358 VWA D16S539 D2S1338 AMG D8S1179 D21S11 D18S51 D19S433 TH01 FGA

1 14-16 16-17 11-12 17-18 XX 12-15 27-32.2 12-18 12-15 6-8 22-25

2 14-15 16-18 11-12 17-20 XX 8-15 27-29 14-18 15-15.2 6-8 20-22

3 14-16 16-19 12-13 17-19 XX 8-11 29 12-18 14-15 6-8 22-23

4 17-18 17-18 12 19-24 XX 11-12 29-32.2 17-19 13-15 6-9 20-21

5 15-18 15-17 12 17-24 XX 11-15 32.2-33.2 17 14.2-15 6-7 20-22

6 14-16 17-18 9-13 19-24 XX 13-14 30-33.2 11-21 15-15.2 6-9.3 20-24

7 17-18 17 12-13 16-23 XX 14 31-32.2 13-15 16-16.2 9.3 20-21

8 15-17 15-17 12-13 16-24 XY 14 31-31.2 15-16 16 8-9.3 21-23

9 17-18 17 12 16-23 XX 13-14 31-32.2 13-15 16-16.2 8-9.3 20-21

10 16-18 15-17 12 20-24 XY 11-14 32.2-33.2 15-17 14-15 6 21-25

11 14-15 17-18 12-13 17-20 XY 13-15 29-31.2 14 12-15.2 8-9 20

12 15-17 14-19 11-13 16-24 XX 14-15 30.2-31.2 12-15 13-14 7-8 19-20

13 15-16 15 12 17-20 XY 14-15 30-33.2 15-17 14-14.2 6-7 22-25

14 17-18 17-19 8-9 23 XX 12-13 30 12-16 14 6-9 21-26

15 17 17 12-13 16-25 XX 14 31.2-32.2 13-16 16-16.2 8 20-21

16 15-18 15-17 12 16-23 XX 13-14 31-32.2 13-16 16-16.2 8 20-21

17 16 15 9-10 20 XY 10-12 31.2-32 14-18 13-14 6-9.3 19-25

18 15-16 16-17 11-12 18-20 XX 11-15 29-32.2 12-18 14-15 6-8 22-25

19 15-18 15-17 12 17-24 XY 11-14 29-33.2 15-19 13-14 7-9 20-25

20 17-18 17 12 23-25 XX 13-14 30-32.2 12-13 13-16.2 8-9.3 20

21 15 17-19 9-12 24-25 XX 11-13 28 15-18 14-15 7-8 23-25

22 16-17 15-16 11-14 16-25 XX 12-13 28-29 14-15 14-15 9-9.3 20-26

23 16-17 15-17 12-13 19-24 XY 10-11 28 13-17 14 9.3 23-24

Table 1 – DNA polymorphism results obtained for all victims using the personal identification system AmpFℓSTR® SGM Plus.
Table 1: DNA polymorphism results obtained for all victims using the personal identification system AmpFℓSTR® SGM Plus® kit.
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Discussion:
120 samples from the remains of 32 corpses were taken  
during the examination. 23 genetic profiles were obtained  
and compared to the DNA profiles of the victims’ relatives.  
All 23 victims of the fire were identified during the examination. 
All of these profiles were determined within 24 hours of the 
commencement of the genetic examination and the victim 
identification was finished in a week. The method of DNA 
extraction used (PrepFiler™ kit) proved to be exceptionally 
efficient, enabling fast DNA extraction from materials such 
as blood and soft tissues. In cases of mass disasters the 
identification of victims and the length of time it takes is of  
great importance. The application of a universal method for 
different kinds of biological and reference material considerably 
reduces the length of time needed for examination. The product 
obtained during the DNA extraction with the PrepFiler™ kit 
showed only a small degree of degradation and thus led to a 
quicker examination.

 
 
Conclusions: 
l  In spite of the fact that the examined remains were 
    greatly charred full DNA profiles were obtained using the  
    SGM Plus® kit 
l  The extraction method used here led to an exceptionally 
    fast execution of the identification examination  
l  The PrepFiler™ kit DNA Extraction Kit can be widely used 
    for the identification of victims of mass disasters
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