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Microsatellite DNA Typing for Personal Identification

from the Roots of a Single Tooth
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Abstract

The objective of this study was to test the
possibility of using DNA isolated from the roots
of a single tooth for the analyses of 3 DNA
microsatellite including HUMVWA,
HUMD19S253, and HUMPENTA E, and gender

determination from amelogenin locus in com-

loci,

parison with the results typed from blood DNA.
Third molars and blood were collected from 15
volunteers, and the tooth samples were divided
into 3 groups according to different conditions.
Group 1, the teeth were left air-dried for 40 days
(n =5), Group 2, the teeth were buried under the
ground for 40 days (n = 5), and Group 3, the
teeth were immersed in the sea water for 40 days
(n = 5). Subsequently, the teeth were cut to
separate the crowns from the roots. Only the
roots were subject to further DNA extraction and
DNA amplification was done by polymerase
chain reaction. The results showed that the roots

from all three groups could be used in gender
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verification without any DNA contamination
between samples. Moreover, DNA isolated from
the roots in Groups 2 and 3 showed the identical
DNA patterns of HUMVWA and HUMD19S253
loci to those extracted from blood. In conclusion,
the roots of a single human tooth can be used as
a source of DNA for microsatellite analyses as
well as DNA isolated from blood or other tissues.
Therefore, it is possible to apply this knowledge
for future works in the areas of forensic science

and forensic odontology.

Key words: DNA microsatellite, amelogenin,

tooth root, polymerase chain reaction
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Microsatellite DNA typing on the HUMPENTA E locus and gender verification from human
tooth roots in Group 1. Using the amelogenin gene, the gender of 5 volunteers could be
identified from the roots of five teeth, i.e. the volunteers #2 and #4 were male (XY), while the
volunteers #1, #3, and #5 were female (XX). There was no DNA contamination between
samples from different volunteers as different patterns were detected. +ve means a positive
DNA control for a PENTA E locus isolated from the blood sample of a male volunteer, not
involved with this project. W means addition of water instead of DNA in the polymerase chain

reaction as a negative control.
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Figure 2 Gender verification using amelogenin gene of tooth roots in the Groups 2 and 3. It was found

that the gender of volunteers #8, #10, and #15 was female, whereas that of volunteers #6, #7,
#9 #11, #12, #13, and #14 was male. Control XX and control XY mean control DNA that was

isolated from female and male volunteers’ blood sample, respectively.
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Figure 3 Microsatellite DNA typing on the HUMVWA locus from DNA isolated from blood (B, red color)

and tooth roots (R, black color) in the Groups 2 and 3 (#6-#15). It was demonstrated that the
fingerprints of DNA isolated from blood and tooth roots were identical in the same volunteer,
indicating that DNA isolated from the roots of one tooth can be used in personal identification.
A ladder means an allelic ladder that was prepared in our laboratory by combining different

known alleles, which were used as a DNA template in the polymerase chain reaction.
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Figure 4 Microsatellite DNA typing on the HUMD19S253 locus from DNA isolated from blood (B, red
color) and tooth roots (R, black color) in the Groups 2 and 3 (#6-#15). It was demonstrated
that the fingerprints of DNA isolated from blood and tooth roots were identical in the same

volunteer.
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91971 1 uaesaiuinalalng (nucleotide sequence)
909 lWaaslafaeee (panuuLiad)

Falans/du anuiaedlalng

D19S253 (forward) | 5'-AGA TCA TAG ACA GAC
AGA CGG ACT-3'

D198S253 (reverse) | 5'-TGT GGC TCC TCC TGG
GAA AT-3'

VWA (forward) 5'-GGA CAG ATG ATA AAT
ACA TAG GAT GGA TGG-3'

VWA (reverse) 5'-CCC TAG TGG ATG ATA
AGA ATA ATC-3'

PENTAE 5'-GAG ATC ACG CCA TTG

(forward) CACTCCAGCC-3'

PENTAE (reverse) | 5'-CTT ATT TGG GTT ATT
AAT TGA GAA AAC TCC-3'

Amelogenin 5'-CCC TGG GCT CTG TAA

(forward) AGA ATA GTG-3'

Amelogenin 5'-CCA TCA GAG CTT AAA

(reverse) CTG GGA AGC-3’
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