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Abstract:

When identifying remains of humans in forensic medicine, it is the
practice to compare the genetic profile of the deceased person's
remains with reference samples of related individuals, typically
parents. Here we describe, for the first time, the identification of adults’
remains using a sample of reference of the subject's charred remains.

Materials and methods: 12 body bags containing remains of victims
were subjected to analysis, short tandem repeat (STR) DNA analysis
was performed on femur, blood and iliopsoas muscle samples of
remains, DNA analysis of reference samples were also done. The
matching was then performed for each on a 3500 Applied Biosystem
Genetic Analyser to give the results.

Result: Table 1 shows the short tandem repeats samples (in base pairs)
obtained at various genetic loci D2S44, D4S139, D5S110 and D10S28
from the biological samples of one of the 9 victims. A total of nine
victims were identified from the 12 body bags that were brought,
crosspacking of the body parts was observed, bodies of the nine victims
were positively identified.

Conclusion: In the absence of medical records, STR DNA analysis is
used in DNA profiling and compare with other profile in a data base to
identify potential matches, determine familial relationships and
identify human remains in disaster situations or mass graves.
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Introduction:

revealed by Baldino and colleagues’, when the

Tragically, fire disasters occur throughout the
world. Identifying victims of fire disasters remains
a challenging part of disaster management because
of the fires damaging effects on the body, which
frequently result in minimal physical evidence.™
Identification of human remains is required for
humanitarian reasons and has legal implications, as

charred remains of the victims were finally
identified, this might result to gradual peace of
mind and solace as it resolves the riddle and ends
the search for their victims. This might be crucial
in situations when there is doubt about the validity
of a specific death, such as in disasters with mass
casualties.
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Legal ramifications might range from little things
like a will settlement to great issues as criminal
prosecution in homicide cases®. Forensic and
catastrophe research goals require precise and
thorough data collecting, which also requires
identification®.  Scientific, investigative, and
humanitarian interests have all continued to be
piqued by the devastating fire disaster episodes and
their aftermath®*>° While fire can be useful to
humans when used constructively, when it is out of
control, it can be disastrously harmful to humans.
Fire disasters continue to be a leading cause of
unintended harm and death in homes; with
inhalational injuries accounting for most
mortalities rather than the primary burns injury®*°.
Research indicates that 80% of fire fatalities are
caused by smoke inhalation, with burn victims
making up only 20% of the total”.

Robino and colleagues® have stated that fire
disasters have persisted as a significant public
health issue in Lagos and throughout Nigeria. In the
majority of fire disaster cases, victims experience
severe burns and are rendered Vvirtually
unrecognizable. In these cases, family members are
left to untold hardship and huge financial burden.
DNA methods can be employed to identify the
victims. Lagos State has experienced a fair number
of fire disasters, with many victims suffering burns
so severe that the only ways to identify them are
frequently through dental records, jewellery,
personal property, and other carry on documents
like ID cards. In October 1996, there was a fire
outbreak at a petroleum pipeline, resulting in the
recovery of approximately 200 scorched bodies.

The Ikeja bomb blast on January 27, 2002, was the
most recently tragic incident. It resulted in a large-
scale fire outbreak that affected a heavily populated
region of Ikeja, with an estimated casualty count of
over 1000.

The aim of this study is to describe the
identification procedures involved in DNA and to
describe the benefits of using genetic information
for charred victims of burn natural catastrophes.

Materials and methods:

12 body bags containing remains of victims were
subjected to analysis, short tandem repeat (STR)

DNA analysis was performed on femur, blood and
iliopsoas muscle samples of remains, DNA
analysis of reference samples were also done. The
matching was then performed for each on a 3500
Applied Biosystem Genetic Analyser to give the
results.

Figure 1.1 Applied Biosystems 3500xI Genetic
Analyzer

A STR analysis, a useful method in molecular
biology, compare specific loci on DNA from two
or more samples, a short tandem repeat, a
microsatellite, of a unit of 2 - 13 nucleotides
repeated hundreds of times in a row on the DNA
strand, STR analysis measures the exact number of
repeating units, Differs from restriction fragment
length polymorphism analysis (RFLP); does not
cut the DNA with restriction enzymes, probes
attached to desired regions on DNA, polymerase
chain reaction then discovers lengths of short
tandem repeats, the Promega Powerplex Fusion 6C
kit was used to amplify DNA using polymerase
chain reaction (PCR). The thirteen FBI-specified
core loci (D3S1358, D13S317, D16S539, D18S51,
CSF1PO, THO01, Vwa, D21S11, D7S8820,
D5S818, TPOX, D8S1179, and FGA) and the
seven FBI-specified expanded core loci (D12S39,
D19S433, and FGA) were covered. Male-specific
markers DYS391, DYS576, DYS570, Promega
Powerplex Fusion 6C kit, D22S1045, Penta D,
Penta E, SE33, and sex marker Amelogenin.

Current Medical Research and Opinion, Vol. 07, Issue. 03, Page no: 2196-2201

DOI: https://doi.org/10.52845/CMR0O/2024/7-3-5

Page | 2197



Dr Tombari Gbeneol et al. Use of DNA in the Forensic Identification of Charred Remains of Victims of Fire Disaster: Our Lagos

Experience

DNA amplification was done with polymerase
chain reaction (PCR) using Promega Powerplex
Fusion 6C Kkit, covering: thirteen FBI-specified
core loci (D3S1358, D13S317, D16S539, D18S51,
CSF1PO, THO01, Vwa, D21S11, D7S8820,
D5S818, TPOX, D8S1179, and FGA), seven FBI-
specified expanded core loci (D12S39, D19S433,
D22S1045, Penta D, Penta E, SE33 and sex marker
Amelogenin, and male-specific markers DYS391,
DYS576, DYS570

Figure 1.2: Promega Powerplex Fusion 6C kit

Samples were analyzed on a 3500 Applied
Biosystems  Genetic ~ Analyzer  —capillary
electrophoresis device. Promega Buccal Swab
Solution Method on buccal swab specimens
obtained from relatives of victims. The DNA
amplification was done using Polymerase Chain
reaction with Promega Powerplex Fusion 6C kit as

done on victim's samples. Samples were analyzed
on a 3500 Applied Biosystems Genetic Analyzer.
Positive and negative controls in each stage of
analysis were performed, Profile matching between
the unidentified remains and the families of
relatives was performed with the Small Pond
software, a computerized DNA profile matching
system. All matches were verified manually.

Figure 1.3: DNA analysis of unidentified
remains

DNA extraction was done using an organic DNA
extraction method, DNA quantification was done
using Qiagen’s investigator quantiplex Kit

Among the specimens are those from the iliopsoas,
femur, urine, muscle, and buccal swab.

The selection of family members from whom to
obtain specimens, including parents, siblings,
sisters, and siblings.

Table 1.1: Disaster victim identification (Summary Table)

AGENCY
CASE NO

LSDHFC
VICTIMI™S
SAMPLE

CASE NO

LSDFC
REF.(FAMIL
Y
MEMBER®
SAMPLE)
CASE NO)

VICTIM
BELOMNGS
TO THIS
FAMILY

CONTACT
NUMBER

OTE/OD9/2 2018-021- 2008F013 O0A FlA
018 09 FlA

OTE/OD4/2 2018F-021- 2018F014 OBA OF
018 o4 OF

OTE/OD2/2 2018F- 21- 2018F015 MIO MIO
o018 0z

OTE/10B/2 2018F-21-

o1 108

OTE/fO01C/2 2018BF-21-

o018 10C

OTE/OOE8/2 2018F-0Z21- 2018F-016 EMD EMD
018 08
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Table 1.4: Disaster Victim identification Summary table |1

5/M LSDFC REF.
(FAMILY
MEMEBER"

CONTACT
NUMBER

PRIMARY
POINT OF
CONTACT

SAMPLE)

CASE NO

= OTEfOOL1/ 201 8F- 2018F017F7 1IE 1E
2018 02101
[+ OTE/DOS5/2 2018F- 2018F018 TO 10
018 021-05 10
Fi OTE/f003/2 2018F- 2018F-019 oC 1o
018 021-03 )
= OTE/OOG&/ 201 8F- 201 E8F-020 Os OSs
2018 02106
OTE/01048/ 2018F-
2018 021-104A
9 MNOMNEX MNONE 2018F-022 MOT 5A4A
APPLICABL
E
Discussion This literature reported on the effectiveness of

A fire incidence in Lagos State, Nigeria, has
destroyed fathers, mothers, and children in a
number of homes. Fires are so destructive because
they start with any form of spark in the presence of
some inflammable materials. The results of our
study on the use of DNA in the forensic
identification of burned remains of victims of fire
disasters in Lagos State, Nigeria, showed that the
bodies of the victims had been positively identified
with the help of the following samples: iliopsoas,
femur, vitreous humour, urine, muscle, and buccal
swab specimens collected from victims' cousins,
that had been used in a number of testing kits and
processes; such as the Promega Powerflex Fusion
6C kit and the utilized Biosystems 3500x| Genetic
Analyzer. The DNA amplification was carried out
using Polymerase Chain Reaction, which was used
in conjunction with Promega Powerplay Fusion.

The victim's samples were subjected to a 6C kit, an
organic DNA extraction method was employed for
DNA extraction, and Qiagen's Investigator
Quantiplex Kit was utilized for DNA
quantification. These results are consistent with
related research conducted by Robino and
associates’; in their investigation, a DNA profile
was acquired using three deciduous teeth. From
just one tooth, an entire DNA profile was acquired.

DNA typing from teeth exposed to a variety of
experimental settings, including exposure to fire,”®
treatment with acids, and so on. Furthermore,
analysis has been done on the impact of the lengths
of the postmortem and post-extraction periods on
the extraction of genetic profiles from the teeth®°,

It is noteworthy that the conclusion of this case
depended heavily on the mother's choice to hide
several teeth from her kid. Teeth can serve as an
alternate source of reference DNA for the
identification of individuals in situations such as
mass disasters or criminal cases, hence it is
important to support this and related practices*'.
For this aim, additional samples including blood
spots, hair, and buccal swabs may also be taken into
consideration. one may readily find instructions on
the Internet for gathering and preserving them,
along with the materials needed, even in a home
environment. But in this regard, one needs to
exercise extreme caution, show great sensitivity,
and respect the traditions and convictions of a
certain community or person.

Even though DNA profiling is a crucial component
of identifying human remains, a number of
variables, including a lack of extracted DNA or
sample degradation in cases of poor preservation,
can impact on the analysis's findings. Under such
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circumstances, a multidisciplinary strategy that
takes into account the use of other disciplines such
as odontology and forensic anthropology may be
required*?.

Disasters that cause fatalities can occasionally
happen in places where the victims are unknown.
In these cases, the bodies of some of the victims
may have undergone significant morphological
distortions that make it difficult to identify their
remains. These kinds of bodies are frequently
interred as unknown, particularly in poor nations.
Facilities are accessible in wealthy nations with
good medical records**

There are resources accessible to help identify
these victims. Four forms of identity are legally
valid in numerous countries, according to Raffone
and colleagues'?: visual recognition, dental
identity, fingerprint instance, and DNA typing.
Since most of these procedures are readily
unavailable in Nigeria, the bodies of people killed
in large-scale accidents are frequently buried in
mass graves under the name "unidentified." In
recent years, a DNA mapping facility was
developed in Lagos, Nigeria. The recent Otedola
Fore-Bridge Fire Disaster's dead victims' remains
were positively identified using this facility. The
processes used in these victims' identified are the
subject of this paper. On September 27, 2017, the
forensic division of the Pathology Department of
LASUTH formally opened as a DNA Laboratory.
One can get results in less than an hour. As at 2017
it was the first and only one in Nigeria. It is the first
state-owned DNA and forensic center in West
Africa. The Otedola victims’ case was the first of
its kind to be brought to the department’s attention,
and it was particularly difficult and urgent.
Recently centers like Intercontinental Diagnostic
Centre-,Port Harcourt Rivers State has a PCR
Polymerase Chain Reaction and a Forensic
Laboratory.

Result:

Table 1 shows the short tandem repeats samples (in
base pairs) obtained at various genetic loci D2S44,
D4S139, D5S110 and D10S28 from the biological
samples of one of the 9 victims. A total of nine
victims were identified from the 12 body bags that

were brought, crosspacking of the body parts was
observed, bodies of the nine victims were
positively identified.

Conclusion:

In the absence of medical records, STR DNA
analysis is used in DNA profiling and compare
with other profile in a data base to identify potential
matches, determine familial relationships and
identify human remains in disaster situations or
mass graves.
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