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Introduction
In June 2003, a corpse of a 50-years old man with a gunshot 

wound in abdomen was found in woods of Messina. Near him, 
there was a dead wild boar. After the discovery, the man’s body was 
subjected to autopsy: there was only a bullet in his abdomen, nothing 
else was found.

The court suspected a homicide, but the suspect stated to be a 
hunting accident while he’s shot a wild boar . 

At that moment, was not followed a protocol for the collection of 
biological material from bullet. 

Unfortunately, during the autopsy, the projectile was washed and 
only at a later time it was treated by the forensic police, in order to 
collect the cellular human material. 

The investigations of forensic police allowed exclusive to confirm 
the presence of victim’s blood in the bullet. 

These initial investigations did not allow to understand if it was a 
murder or a hunting accident.

Therefore, after one year, the Court has decided to entrust the 
task to new experts. 

We intervened at a third time, as advisors to the Court, but the 
previous treatments, as washing of the bullet, made more difficult to 
find traces biological material. 

We were afraid of not being able to extract useful sample by the 
bullet. 

The purpose of this work was the extraction of DNA from a 
repeatedly pre-treated sample and to determine the presence of wild 
boar and victim blood both on the bullet, in order to substantiate the 
thesis of the hunting accident. 

In the last decade, the analysis of polymorphic profiles of human 
DNA has played an important role in forensics. As is well known, it 
is possible to have many copies of DNA from also a little biological 
sample [1, 2, 3].

The use of molecular biology in forensics has made it possible to 
identify human victim and sometimes even circumstances of death.
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Abstract
Nowadays, the use of molecular biology in forensics has made it possible to identify human victim and sometimes 

even the circumstances under which the death occurred through. In our case, a corpse of a 50-years old man with a 
gunshot wound was found in the woods. 

The suspected murderer declared that it had been a hunting accident while he shot a wild boar. During the autopsy, 
a bullet (Borra-bullet Gualandi, 32 gr) was found in the abdomen of the victim. 

The authors investigated the presence of boar and victim blood both on the bullet, in order to substantiate the thesis 
of the hunting accident. 

Laboratory investigations underscored the presence of human cellular material on the bullet, which corresponds to 
profile of the victim and human and porcine ribosomal DNA. 

Through this investigation, the authors showed that it was a hunting accident, because the bullet passed through 
the body of the boar before hitting the victim. 

It is known, also, that the death by gunshot wound, particularly 
during the hunting, may pose some questions. One of the most 
important problem is to identify the dynamics of events, in order 
to distinguish between accident and homicide and a careful 
examination of the probable crime scene may be useful to clarify the 
circumstances. 

Also in Italy, the DNA testing has played a central role in court, 
for example in order to exclude or confirm a suspicion during crime 
investigations.

Material and Methods

During autopsy, a Borra-bullet Gualandi, 32 gr (fig.1) was found in 
the abdomen of the victim. 

This bullet was thoroughly washed and cleaned and collected in 
a separate plastic tube. Victim blood was also collected, in order to 
typing his genetic profile. 

Shortly after the autopsy, the bullet has been treated by the 
forensic police, in order to collect cellular human material. Their 
investigation showed only the presence of human cells, corresponding 
to the genetic profile of the victim.

Because of uncertain results, after one year, the Court requested 
further investigations to better understand the dynamics of events. 

Washing of the bullet before the extraction of biological material 
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is contra-indicated but, in our case, despite washing of the bullet, it 
was possible to extract the material for forensic investigations.   

The bullet was incubated in bottle of 50 ml with stain lysis buffer, 
until filled; supplemented periodically with pK 20 mg / ml. Incubation 
was conducted at 56 °C overnight. The protein matrix was removed 
with 2 passages in phenol / chloroform / isoamyl alcohol (Sambrook 
et al. 1989); slow emulsion of two phases, and final passage in 
chloroform / isoamyl alcohol. The extracted DNA was precipitated 
in cold absolute ethanol, freeze-dried and resuspended in 50 µl of 
sterile distilled water.

The extracted DNA was amplified using the Applied Biosystem 
AmplFlSTR identifier PCR kit in a 25 µl final reaction volume and 
the sample was amplified on an applied biosystems GeneAmp®PCR 
system 2400 Thermal cycler. 

Systems D81179, D21S11, D7S820, CSF1PO, D3S1358, TH01, 
D13S317, D16S539, D2S1338, D19S433, vWA31A, TPOX, D18S51, 
D5S818, FGA, Amelogenin were used. 

The technique used for the diagnosis of ribosomal DNA is based 
on enzymatic amplification of the chosen sequence by PCR. Then, 
the fragments was analyzed with semi-automatic procedure using 
a capillary sequencer (AB) and the known controls of the analyzed 
species. The genetic profile of the victim and the wild boar blood 
(extracted from muscle) were used as controls. In our case has been 
analyzed fragment coding for 28S.

Results
The analysis of DNA extracted from the projectile was 

accomplished with two different protocols for gene amplification 
and has allowed the identification of biological material human cells, 
corresponding to the genetic profile of the victim, ribosomal DNA 
of porcine origin and of human origin (the latter a large prevalence). 
Indeed, from the extract that corresponds to the findings, were 
amplified two different fragments. 

One of fragments is identical to the amplified human of victim, 
the second fragment is identical to amplified DNA obtained from 
pigs, used as a standard. 

Then, we compared the material extracted with samples available 
for victim and boar (the results in the table 1 and 2). In table 1, 
autosomal microsatellites profiles of victims are compared with 
those found in the material extracted by projectile. In table 2, human 
ribosomial DNA and of the sus scrof are compared with those found 
in the bullet. 

DNA extracted by cellular human material and ribosomal DNA 
corresponds to genetic profile of the victim. The unknown ribosomal 
DNA corresponds to samples of a boar. 

Discussion
Both the victim’s DNA profile and the animal ribosomal DNA 

determined from biological material on the bullet found in the 
victim’s abdomen, confirming that the bullet had perforated the 
victim and the animal.

The STR-based individualisation of biological deposits on bullets 
after perforation of tissue may be useful to identify the person injured 
or killed [4, 5] and, as in our case, to reconstruct the dynamics of 
events. Typing of DNA has been shown to be useful in difficult cases, 
particularly when the biological material is very low, as in this case. 

Some study suggested that DNA should be used for typing of 

human tissue traces on bullets. Generally, some Authors showed that 
the base is preferential location to found the cells on bullets. 

In our case, it was not possible to extract blood or other biological 
material directly from the projectile, so distillate water washing was 
used.  

Despite the scarcity of material, the collection of biological 
material through the water washing of the sample was sufficient to 
obtain the material useful in investigations. 

In our case, we had the need to identify not only the human 
victim’s DNA, but also the animal DNA; moreover, it was necessary to 
identify the animal species. 

The identification of various species is an important issue in 
forensics, particularly in this case. 

The efficient discrimination of species is possible analysing some 
genomic regions of the mitochondrial DNA (mtDNA) and ribosomal 
DNA (rRNA). In addition, it is known that the ribosomal DNA has 
regions of variation between species. Naito et al. demonstrated that 
these regions showed slight differences between species [6]. 

It is well known that ribosomal genes of vertebrates are organized 
into clusters repeated and scattered in many chromosomes and 
encode three DNA molecules in ribosome called 16S, 5S and 28S. The 
fragment coding for 28S presents regions variables, some of which 
are significantly different in size between diverse animal species [6, 
7, 8, 9, 10, 11].

Typing this specific ribosomal gene is therefore useful for 
molecular identification of an animal species. It is also known that 
the ribosomal DNA is specific for the Sus Scrofa or Sus domesticus 
species (pig or wild boar). Ribosomal DNA of the domestic pig 
and wild boar, both belonging to the species Sus scrofa and Sus 
domesticus, is identical. 

The fragment coding for 28S have a variable number of regions, 
some of which are significantly different in size between different 
species. Each species is invariably connotes for its fragment. The 
typing of this specific ribosomal gene is therefore useful for the 
molecular identification of species. Some Authors revealed that this 
sequences have sensitivity and specificity to identify species.

In our case, the fragment found in biological material of bullet 
was consistent with that extracted from the blood of pigs, used as 
reference standard. 

Conclusion
Forensic genetics has an extremely important impact on the 

society by providing reliable evidence both for exonerating the 
innocent and for convicting the perpetrator. 

The DNA analysis of tissue deposits on bullet represents sensitive 
methods capable of individualizing minute traces transferred during 
perforation of human and animal body. 

Despite the many treatments he has been receiving the bullet, 
we were able to collect the biological material by the bullet and 
rebuild the likely events. Common biological material was found on 
the bullet: verisimilar animal and human. Through this investigation, 
the authors showed that it was a hunting accident, because the bullet 
passed through the body of the boar before hitting the victim. 

In the our case, the crime scenes helped the investigators, but 
DNA typing of biological material on the perforating bullets proved 
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decisive in the reconstruction of the crime scenes, as in other cases 
described in literature [12].
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