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Z3l49t} o] oAl T0% ethanol® A 38}
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Zate] AT FFol Lt
. DNA =%

DNA®] 5% Hewlettpackard" spectropho-
tometer& o] &8kl 260 nmollA 9] FREE £
Apste] AAsh Hgele Iml FRTFE
spectrophotometeroll A1 blank& 3-& ¥ DNAE
1:1009] vl &8 3Aste] UV visible spectro-
photometerol] A ztzb 260nme 280nmel| A 21
Autz 23tk DNAS 4 goule3
260nmel %& FIT F 1 g 002888 Uw
fxol ng/m/l ofo g AAREYL} EI FEEE
260nme| kel thet 280nmye] HlEE ZAA
At

t}, X-Y homologous amelogenin gene 734 (%

1%,37‘5] A1)

HHAANE 918 DNAS PCR %2 Sulli-
vans®o] A A% primers (5~ CCCTGGGCT
CTGTAAAGAATAGTG-3'9F 57 -ATCAGA
GCTTAAACTGGGAAGCTG-3)E o] &5t
s#islqdeh, @714 E & Perkin-Elmer thermal
cycler 4308 o]&ate] 50ule] WhHE #F(reaction
volume) 2.2 A8stgl o 2z PCR w8 £¢=
o= Aofo A &3 DNAA S} tHETo R
sy el del ddoa &9 DNA Al
2% sigich olu AS-E PCR #3594
POSCO #&A &2 buffer(100mM Tris-HC,
(pHY.0), 500mM KCI, 1.0% Triton) ¢ 1.5mM
MgCl, 22t 02uM  primer, zkzk 200uMel
dNTPs 228122 15 unit?] Tag. DNA poly-
merase®E E§8EA T

PCR ¥b2-2 94T oA 18, 60TCA 18, 22
2 2CelA 1RO R o201l LEFEHE 353
et A 25 -? of 9dM oS e A
A2l & et & Taq. polymerase?-g Al
918 PCR £% &% 94(011*1 SR 7t ® #
Taq. polymerase;’ Z9l8tE hot start PCRE
Al & 3539 2EEEF 72T 10
gl ""171}% F7tH o2 FAUMh

PCR ¥¢ & ZZE AEEL vertical elect-

rophoresis unit(SE~410, Hoefer scientific ins-
trument) & AHE8te] ImmSA @] 122 natural
polyacrylamide gel€ %E°] 10u4 loadingst
Atk geldt A= g EHog TBE &
A (90mM Tris-Borate, 2mM EDTA)-S A}-8-3}
of 80Ve] 0‘7@—6‘1 Aol M 6AIHEQd A 7l°“f—
& A& & Ethidium Bromide(0.5ug/ml) =
Aste] el & UV dnsﬂlunnnamr%OﬂH
REsta] AEe A stArh

=)

g}, DIS8) fAztelel VNTR H9 & 3

AMP-FLPs7 4

DISR) £H&9e AMP-FLPsZAME el
Kasai 5o elal A9 primers(5'-GAAACT
GGCCTCCAAACACTGCCCGLCG-3'¢F 5'-G
TCTTGTTGGAGATGCACGTGCCCCTTGC
-31E o] &8l Perkin-Elmer thermal cycler
48001 A1 okt #ol PCRE Fdatidn. 2
PCR 4rg-E 8ol = JE A ¢ §LT G
template DNAE o] &38t12 PCR €% 4
Al A G L POSCO 3HeHA#9
buffer (lO()mM Tris-Hcl, (PH 9.0), 500mM Kcl,

1.0% Triton)& A2t 2 1.5mM MgCly, 2+2F
0.2uM primer, 22} 200uM<] dNTPs 12131 1.5
unit® Tag. DNA polymerase® 3% 7 AMA] ¢}
23 A AbEste] HEE% 50uE T
1= Al BRE 04T Oﬂ"i 14, 66Col A 187, 72T
Ro] ewEgt & 2Tl 109 v
FrhE AlE }91 A AR }~ D} 47}
J Sgho] oAl 94T ol A 57 ¥EEF hot
start PCR& A3} o}"j ‘4 é’ T4 ? ; :
ctrophotometeroll A =
A% £A] DNAE 'T?’GL 4 }91 Al
3o LosEHE 10dE Xole] AlFAME
4089 exaEg 2 Az

zxy ztzbe] PCR AHEE2 vertical elect-
rophoresis unit(SE-410, Hoefer scientific ins-
trument) & o]43+ 5% natural polyacrylamide
gelol Al 10u1e] & Al stk JO\//] e A
gtoll A} 6AIZHESE #71dE OP il Horizontal
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electrophoresis unit(Bio-Rad")& °I£OP°% 2%
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agarousol|A] DNA Z7] E24241 Psi x 1749}
7 80V YA T At A 24| 7HE A7)
Z % FEthidium Bromide(0.5ug/ml) &2 < A 5l
2£2]9l & UV transilluminator’ol| A =3}
ol AMP-FLPs& Z#A 3t}

mose A

1. Spectrophotometer®& N &= DNA
concentrations

| DNAE &% Aot 2] DNA

b 2ol AG Aot M AFlM 15-179
ng/ME BE 25X DNAZE &5 o 4
ofdo A 47§ Xokz DNA7F FZEHA ggte
m 370 Aob= 16-577ng/ME THEaHAl el
L JFEANME F2HA skt (Table 1, 2)

Table 128. DNA concentrations extracted from
the teeth left at room temperature for 10

WA A
} years.
FE A gl 83-278ng/ul, el of A 16’83
ng/ul, B ZFA A 0-46ng/W2 VYEGoH, &= Sample Sex | Specimens DNA concentrations| IDNA
S 12004 2392 Vet @A 5o 10_ = No pecimens (ng/u) Purity
pulp 179 1.7
1 M dentin 16 37
Table 1. DNA concentrations extracted from the -
fresh teeth. enamel 0 0
1 97 16
Sample Sex | Specimens DNA concentrations| DNA pub ’
No |79%]7P€ {ng/ll) Purity 2 M | dentin 0 0
pulp 278 14 enamel 0 0
1 M | dentin 16 2.3 pulp 25 1.6
enamel 0 0 3 M dentin 0 .0
pulp 143 1.8 enamel | 0 0
2 M| dentin 35 14 pup | 14 30
enamel 46 1.2 4 M | dentin 109 24
pulp i &3 1.3 enamel 0 0
3 F | dentin 83 1.3 pulp 15 25
| 0 0 5 M dentin 0 0
ename
enamel 0 -0
pulp 198 L5 pulp 84 D19
4 F dentin 30 17 6 F dentin 577 1.9
enamel 43 1.2 enamel 0 0
: pulp 147 1.7
= : ° 3 i
> | M| Blood 21 15 7 ' F | dentin 0 0
6 F Blood 1443 15 | enamel 0 0
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2. X-Y homologous amelogenin gene &M
(AgHHAD

7b. A T FA] DNAZ 3238 Ao}

W7 % ZA] DNAE F%3t1 PCRe 9s)
%% PCRAHE 1004 & AM&-8le] X-Y hom-
ologous amelogenin gene$ H71% Esto] &
g Au A Aol A HFHE AT A5 F
AotA o A 106bpst 112bp 719 5818 band
£ Bag 5 otk dxFo R A e Y
oAz A F23 PCRAMZA Eale 106
bpt 112bp #2719] 5 DNA band”}, o2k 106
bp 719 ©@¥ band7} & o] - 10}9} vl m g
wj 47) & okl R, AolAe A ¥ 1| & F5lo
T e 9t (Table 3, Fig. 1)

oA & A 1083 AR o}

770 A Rotle] WEHANME bandE HAE
T slien 579 Farx|ot F 27K R ote] A4
s} AFolzlofAl 106bp2t 112bp A719] FHF
band7} ##= Q3 17] R ofol| M= Adold 2 &
g band’} VeSO R FZEoAM = QC\’J‘J]
Mg Axdon 17l Kot A e A, dotd
Y% band7b WFEREA] ggsit

Sk 209 oA R|olol e A F Aot

R5-ol A 106bp Z71¢] FRE band7} WEFst
UP 18 7 dapx]o} 2709 A 2px] o} 174 9]
#pobalol Al spectrophotometer’doll 4l DNA7Z}
1’“5 5]2] gkt band7b FEle] Vet A
Aol 7tFstHct. (Table 4, Fig. 2, 3)

»EL

3. VNTR DIS80 fax¢le] AMP-FLPsZHA
W7 & ZA] DNAE 5235 PCRE £%§
£ H71gEsld DISS0 #2339 e @ #A

25 B AR 4] Aot BT WA A e

N RAA7E BFHA] ot A9 Aol

A A= band’t A sHA BAE AL 3709 Ao}

+ o)84 %A (heterozygote)2A e OB

Fdele] x4 JotA L e Y FHALE

g = Az, Uh Aoke FIHEA

(homozygote) & ettt (Fig. 4)

Table 3. Results of the detection of X - Y
homologous amelogenin gene by PCR
from the fresh teeth.

Sample No. | Sex Specimens Detection
Pulp ++
] M Dentin 1 e
"~ Enamel -
Pulp ++
2 M Dentin +
Enamel -
Pulp .
3 F | Dentin o
— Enamel -
Pulp ++
4 F Dentin N
bnamel -]

++ A dlstmct band was observed
- .No specific band was observed

12 3 4 5 6 7 8 910 11 1213 14 15

112 bp

A"
P
106 bp

Fig 1. 12% Polyacrylamide ge! electrophoresis
of PCR products of X-Y homologous
amelogenin gene from the fresh teeth.

Lanes 1, 2 : male pulp, Lanes 3, 4 : fernale pulp, Lane

5 : male blood control, Lane 6 : female blood control,

Lanes 7, 8 : male dentin, Lanes 9, 10 : female dentin,

Lanes 11, 12 : male enamel, Lane 13, 14 @ female

enamel, Lane 15 : size marker Pst 1, % Lanes 11, 12,

13, 14 -- Band was not observed

222 AL 1042 B Aot WA
NNE RYFAAE BHEA Fskow] ¥
68 Aole) Aok AolAolN 22 FRs}a
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Table 4. Results of the detection of X - Y ho-
mologous amelogenin gene by PCR
from the teeth left at room temperature
for 10 years

Sample g Speci Detecti Presence
X | Specimens ion
| No, | DX | vpedme of DNA
Pulp ++ Presence
1 M Dentin 4 Presence
Enamel - *
Pulp ++ Presence
2 M Dentin ++ P
Enamel - b4
Pulp + Presence
3 M Dentin - %
Enamel 1
—— —
Pulp + Presence
4 M Dentin ++ Presence
Enamel - ¥
e
Pulp - Presence
5 M Dentin - X
Enamel - ¥
Pulp ++ Presence
6 F Dentin ++ Presence
Enamel - b3
I B
Pulp ++ Presence
7 F Dentin ++ ¥
Enamel - b3

+ A faint band was observed
++ A distinct band was observed
- : No specific band was observed
¥ © DNA was not extracted

TE Ay RAAZL BFHJY e TH Zole]
AAFMe FRE A /AR dFEHAoHY
DNAZ} HEHA &2 doldolA g fAx
= A&=A] gsdtl. (Table 5, Fig. b)

236

12 3 4 5 6 7 8 910 1112 13 14 15

112 bp
~

»
Ve

106 bp

Fig 2. 12% Polyacrylamide gel electrophoresis
of PCR products of X-Y homologus
amelogenin gene from the teeth left at
room temperature for 10 years.

Lanes 1, 2 : male pulp, Lane 3 : female pulp(
questionable), Lane 4 : female pulp, Lanes 5, 6 : male
dentin, Lanes 7, 8 : female dentin, Lanes 9, 10 : male
enamel, Lanes 11, 12 : female enamel, Lane 13 © male
blood, Lane 14 : female blood, Lane 15 : size marker
Pst 1, % Lanes 9,10,11,12 : Band was not observed

12 3 45867 8 9 101121314 15

112 bp

106 bp

Fig 3. 12% Polyacrylamide gel electrophoresis
of PCR products of X-Y homologous
amelogenin gene from the teeth left at
room temperature for 10 vears.

Lane 1 : size marker Pst 1, Lane 2 : female blood, Lane
3 : male blood, Lane 4 : female dentin, Lanes 5, 6 : male
dentin, Band was not observed, Lanes 7, 8 ! male
dentin, Lane 9 : female pulp, Lane 10 @ female
pulp(questionable), Lane 11 : male pulp, Band was not
observed, Lanes 12, 13 : male pulp —- A faint band
was observed, Lanes 14, 15 : male pulp
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Fig.4. 2% Agarous gel electrophoresis of PCR
products of D1S80 locus from the fresh
teeth,

Lanes 1-2, 3-4, 5-6 and 7-8 : pulp and dentin of the

same teeth, respectively, Lane 9 : size marker Psi x

174,

Table 131. Results of the detection of the alleles
of D1S80 locus from the testh left at
room temperature for 10 vears

[

Sample | Specimens | Result Concentrations

No, | >pecmen of DNA (ng/l)
pulp ++ 179

1
dentin ++ 16
pulp - 97

2 ) .
dentin - 0
pulp - 25

3 -]
dentin - 0
pulp - 14

4 .
dentin - 109
pulp - 15

5
dentin - 0
pulp ++ 84

6 .
dentin + 577

7 pulp ++ 147
dentin - 0

+ © A fain: band was observed
++ 1 A distnct band was cobserved
* No specific band was observed

12 3 4 5 & 7 8 9 10 1 12 13 14 15

Fig.5. 2% Agarous gel electrophoresis of PCR
products of D1S80 locus from the teeth
left at room temperature for 10 vears.

Lanes 1-2, and  pulp and dentin of the same teeth --A
distinct hand was observed, Lanes 3-4, 5-6, 7-8, and
10-11 : pulp and dentm of the same teeth, respectively,
-~No specific band was observed, Lane 9 : size marker
Psi x 174. Lane 12 : pulp --A distinct band was
observed, Lane 13 : dentin of the same tooth of Lane
13--A faint band was observed, Lane 14 : pulp--A
distinct band was observed, Lane 15 : dentin of the
same tooth of Lane 14--No specific band was
observed
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ABSTRACT

Individual 1dentification by analysis of DNA from the teeth

Chang - Lyuk Yoon, D.D.S.. M.S.D., Ph. D.
Department of Oral Diagnosis & Oral Medicine, College of Dentistry, Chosun University
Chong-Youl Kim, D.D.S., M.S.D., Ph. D.

National Institute of Scientific Investigation Department of Oral Medicine, College of Dentistry, Yonsei University

The deoxyribonucleic acid(DNA) was isolated from the pulp, dentin and enamel of the 4 fresh teeth and the 7 teeth
left in room temperature for 10 years. Then it was examed to find out the usefulness for forensic dental medicine.

Samples of the tooth-derived DNA amplified by polymerase chain reaction(PCR), electrophosed for sex
determination by detection of X-Y homologous amelogenin gene and DiS80 locus detection.

The following results have been achieved.

1. DNA extraction was possible in pulp and dentin of the fresh teeth, so it could be applicatable to detection of X-Y
homologous amelogenin gene for sex determination, amplification of DIS80 locus by PCR.

2. Sex determination was possible in pulp and dentin of the teeth left at room temperature for 10 years. Also, possible
the detection of AMP-FLPs to increase PCR cycling up to 40.

3. DNA was 1solated from all pulp of the fresh teeth and the teeth left in room temperature for 10 years, and also
isolated from the dentin of the fresh teeth, partially isolated(3/7) from the dentin of the teeth left in room
temperature for 10 years, but DNA was not isolated from the enamel.

From the above investigation, DNA extraction, sex determination, amplification of D1S80 locus were successfully
accomplished even though the teeth were left for 10 years at room temperature. Therefore, teeth, especially pulp, are
highly reliable and applicatable as molecular biological samples for individual identification.

Key words : teeth, polymerase chain reaction(PCR), AMP-FIPs, sex determination, X-Y homologous amelogenin
gene, DIS80 locus VNTR
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