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The DNA extraction from the pulp dentine complex
of both with and without carious
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Abstract. The main objective of this paper is to show that, despite some adverse forensic
condition such as degraded human body remains and exhumed material, the dentine (in pulp
dentine complex) keeps, in the majority of cases, its integrity. In this study, we use a sample of 30
human teeth (both with and without carious) after extraction during dental treatment. We analyze
15 STRs and both high-variable regions I and II of mitochondrial DNA. Each tooth was prepared
using a technique that comprises the mechanic removal of the enamel, central pulp and cement.
The DNA extraction was carried out with a commercial kit, but the protocol was adjusted
according to the specificities of the sample. This procedure has allowed us to obtain a genetic
profile of mitochondria DNA in all the samples as well as to define a profile of STRs in some of
them. © 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The teeth differ in form and size but have similar histological structure. The dentine is a
connective tissue that forms the major structural axis of the tooth and is hardly exposed to
the oral environment. The dentine on the crow of the tooth is covered by enamel. The
enamel has an ectodermic origin and is an extremely mineralized tissue. Furthermore, it is
an acellular and avascular structure, without nerves.
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The root dentine is covered by the cement, another type of calcified connective
tissue.

As the odontoblastic process is inside the dentine, the pulp and the dentine define a
structural unit. Additionally, as the pulp keeps the dentine vitality and the dentine protects
the pulp, they define a functional unit. Finally, both the dentine and the pulp have the same
embryonic origin [1]. These three characteristics allow the dentine and pulp to form an
integrated structure named the pulp dentine complex.

The mature odontoblasts are aligned along one unique layer of columnar cells, with the
odontoblastic extension facing the exterior (dentin) and the cellular body facing the
interior (pulp).

2. Materials and methods
2.1. Sample and sample preparation

Teeth (n=30) from Portuguese aged 18-25 years were obtained from dentist
immediately after extraction in an orthodontic treatment. We included both unrestored
teeth and teeth with carious lesions and amalgam dental fillings. Control samples were
obtained from all the donors.

The teeth were divided into five different experimental conditions: immersion in sweet
and sea water, stored approximately 10 cm deep in garden soil, kept at room temperature,
and finally included in cotton with alcohol and burned [2]. The teeth are placed for periods
ranging from 1 week to 2 years.

The teeth were washed in sodium hypochlorite commercial bleach, mechanically
cleaned, and washed in sterile distilled water. Using a diamond cutting disc, the entire
enamel and the superficial lower of the root, the cement, were removed. The teeth were
fragmented by transversal section [3]. The pulp was removed using a fine spoon excavator,
and the dentine was isolated and cryogenic ground [4].

2.2. Extraction

DNA extraction from dentine was performed using the commercial kit Puregene®
DNA Purification System (PE Gentra). We had to adjust the protocol according to the
specificities of the study: we used 0.02 g of dentine powder, put in the bath at 55 °C
overnight to a better dissolution of protein, and we dried the pellet overnight before
hydration of DNA.

2.3. Nuclear DNA amplification

Amplification of autosomic STRs (AmpFISTR® Identifiler™ PCR Amplification Kit—
Applied Biosystems) was made according to the kits’ instructions.

2.4. Mitochondrial DNA amplification

Hypervariable regions (HVRI: L15997-H16395; HVRIIL: L047-H408) were amplified
with primers and amplification conditions according to Wilson et al. [5], using Taq Gold.
Amplified fragments were purified by MicroSpin Sephadex G50.

Detection of amplified product was carried out using an ABI Prism 3100 automatic
sequencer.
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2.5. Cycle sequencing and electrophoresis

Sequencing reactions were performed in both directions (forward and reverse), using
the ABI Prism dRhodamine Terminator Cycle Sequencing Ready Reaction Kit (Applied
Biosystems), with the same primers used in amplification. Sequenced product was purified
by MgCl,/ethanol precipitation and analyzed in an ABI Prism 3100 Avant automatic
sequencer.

3. Results

Regarding the older samples at room temperature, sweet water and soil garden, we did not find all
STRs. In some of the samples in sweet water, during 1-6 months, we also did not find all STRs.
Finally, in the sample placed in soil garden for 2 years, it was not possible to identify any STRs. In
all remaining samples, the STR identification was possible.

This procedure has allowed us to obtain a genetic profile of mitochondrial DNA in all the
samples.

4. Discussion

In this preliminary study, we analyzed 30 human teeth, both with and without carious,
both unrestored teeth and with amalgam dental fillings. We created five different
experimental conditions for periods ranging from 1 week to 2 years [6,7].

We used only the dentine in a pulp dentine complex. The extraction of DNA used a
commercial kit but was adjusted according to the specificities of the study.

Both these procedures have allowed us to define a genetic profile of mitochondrial
DNA in all the samples as well as to define a profile of STRs in some of them.

In the oldest samples kept in sweet water, garden soil and room temperature, it was not
possible to identify all the STR profiles.

The tooth, essentially the dentine, is a valuable source of DNA for identification in
forensic case works. The odontoblasts have their process in the dentine, which is partially
preserved from the aggressions of the environment.
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