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Table 1 . Conditions of heating temrerature
and exposure time to the tooth

Temperature, Exposure time minite
E % % 120
200 5 6 6
250 6 -

¥ : tooth No.

-1 no test

O o~ OO0 &N -

.4
o

Fig. 1. The teeth on various conditions of
heating temperature and exposure

time.
1 :100C, 45minutes 2 1 100C, 90Ominutes
3:100C, 120minutes 4 : 130T, 45minutes
5:150C, YOminutes 6 : 150T, 120minutes
7 :200C, 45minutes 8 : 200C, 90minutes
9 : 200C, 120minutes 10 : 250TC, 45minutes
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Table 2. Synthetic oligonucleotide primer used for PCR

primer sequence

THO1.1 5'-GTG GGC TGA AAA GCT CCC GAT TAT-3

THO01.2 5'-ATT CAA AGG GTA TCT GGG CTC TGG-3'

CDh4.1 5-TTA CGC GTT TGG AGT CGC AAG CTG AAC TAG CG-3
CD4.2 5-CCA GGA TGA GGC TGC AGT GAA-3'

b g1l A2EA e Lxu 2064 )
Q4] 8% STR HA%e] A&ol%E
AgoA, Ax AANE P Tl $83
a7 & ATE ABstel thad AL AU
o ole] MzsHe wholck.

Lok g

0. asilg 3 uy
1. AEME

2000 A¥o] {2 RE HAE A3 +X) 64
MNE A E AR AoKol)gt e &
AlZE 27 2 vaccum oven(Model 5851 va-
ccum oven, Napco, US.A)A 8] & A8
dtof ARAI X oH(B87) & F-E-(Fig. 1)3ta o]
£ 4TI E o] 835t A B F AL A
olz2g ATAMRE 3G tHTable 1).

2. AlguiH
7}. DNA &

PCRE o] 83 STR #fdztelo @S
Y8 B4E AotE Z+zt 15ml eppendorf tube
of g3, 97 FFF 2000y & BFska] 4°C
oA stFFet WA ALt 4°CoA sREL
wagh FEO 5oul &8 9E W (Nucleolysis
buffer, 05% S.D.S. 10mM Trs. Cl, 0.1M
EDTA, pH 8.0)3 5ul proteinase K(12ug/i)E
st 37°CoAA 2447 Bt o] 2 A
AeE BES 10837 14000 pme 2 94 e
5 JEAdE Fdle A 22 eppendorf tubedl] &
At E2l8" AZFHe) 50ul NaCl(GM)-& &8st
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o & &3 & AAES A AL G FHd
& 429 100% ethanol® A AA# DNAZ 3
239t} o] E thA] 70% ethanol® A&l
dry vaccumo. 2 ¢33 AxA T dd5F
ol galatg .

v}, Primer $4

HumTHO18 % HumCD43 & FAl HAZ37)
9% primer”= phosphoramidite’d ol 2] 5t
DNA synthesizer(ABI 391A PCR Mate, Bio-
systems, U.S.A)ollA stAStE 1 CisE 2D
A A8 tH(Table 2).

t}. Multiplex PCR

2] ¥ A o}e] DNA 344(50ng)E PCR FZd|
AR} PCR buffere 50mM KCl, pH 9.0,
0.01% Triton-X 1008} A o=2 33 1M &
9 THOI primer 2%5&<% CD4 pimer 2%&
200 £ M9 dNTP(dATP, dCTP, dGTP, dCTP :
Progmega, US.A)E 78t of7lol Tag
polymerase(Promega, U.S.A) 1 unit, MgCl
16mM ¥=& A5t HF WeFE 15U
At} o] 1540E 0.2m¢ Thinwalled tubedl] 4
3. DNA thermal cycler(Perkin Elmer 9600
model)ol| A 95C/5% 7} hot soakingA] 7] 1, 94C
/45%, 64°C/45%, T2C/18-9 F7]12 103], b2
o 90C/45% 64°C/30%, 72C/189 F712 20
3] WA F 72T/10% AAAA 4TE A
8tH e}, o] PCRAHES HumTHO01 8 HumCD4
g FAl A&371 Y3l polyacrylamide gel
o et A71G BT



Lane 1~6 : fresh teeth

K : K562 control DNA ( HumTHO1, HumCD4 )

M : standard size marker ( Marker V, ADNA/Pst I )
M’ : standard size marker ( Marker V )

MM 1 2 3 4 5 6 KM

Fig. 2. Detection of HumTHO1 and HumCD4 from the fresh teeth.

2}, Polyacrylamide gel A719% 2 A4He 44

Native Polyacrylamide gel 17cm X 32cm X
08cm 7|2 3l th&at Zo] & F/RE 44
FHletAth AEE S 65%2 polyacrylamided]]
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=2 Efe Az a W79 E e
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-2 dAE A3 10% ethanolo] A 583 1
A % 1% nitric acid solution®l A 3837t 4+3}A] 7]
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solution® 2 2083 H4E sta FFTE 23
A8t HM-E 28] developer(0.28M anhyd-
rous sodium carbonate, 0.019% formalin)olA]
band &4te] &AW stopper(10% glacial ac-
etic acid)E 7M1z o 283 St ¥ FHTAN A
& 9 A7)E silver stainingg QA A,

mz

1. 8STR HumTHO1} HumCD4
AMP-FLPsZiA

R0

7b BAE EX & AlgstA] g Ao}
A G Algstx] % Aotz FE F&3
DNAE PCRYH o2 ZEA 7 A7 Y E3}
B Ax 670 2o RFolA 179~207bp A}
oo Zast+ HumTHOI #2429} 140~170
bp Atelell &8t HumCD4 f3 3¢9 iy
FAAol G ete FHEE bandES BEAIY F

U THFig. 2).

t 100 A E AP 2o}

WA 100TAAM 45838, 083 12083 €
Ael& Al F DNAE F23t PCRel 9|3
%3 PCRYES A719Fskd #dd 23, 7
20 & 67 Ao} BFo|A HumTHOI FH
2919 HumCD4 #3291 e iy f-ad el a2
gt F8lE bandES WA + AUTHTable
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Fig. 3. Detection of HumTHO1 and HumCD4 from the teeth on 100C heating temperature,
various exposure time.

Lane 1~6 : 45 minutes K : K562 control DNA ( HumTHO1, HumCD4 )
Lane 7~12 : 90 minutes M ! standard size marker ( Marker V, ADNA/Pst [ )
Lane 13~18 : 120 minutes M’ : standard size marker ( Marker V )

. bp
bp = i%

o o : S o

- “"‘i%‘ B -y N .
200 S - L e - -

- L - e - - 200
184 = wie i - ° N g S - -1l
164~ - o . e 154

M Mt 2 3 45 KMMEXGSE 7 809 101 MMMEKI21 1 151617 M

Fig. 4. Detection of HumTHO1 and HumCD4 from the teeth on 150C heating temperature, various
exposure time.

Lane 1~5 . 45 minutes K : K562 control DNA ( HumTHO1, HumCD4 )
Lane 6~11 : 90 minutes M : standard size marker ( Marker V, ADNA/Pst [ )
Lane 12~17 : 120 minutes M’ : standard size marker ( Marker V )
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840 Apo B , D17579° , Collagen typell Alpha
1(COL2A1)®”  D2S44(YNH24M”,  D1S8(
MS32)®%%  D178307,  DI17S5™, DIS&0
(pMCT118)5,7,11.14,32,45, 56,74,84) %0] Rl‘:}
AA A EWo] DNAS ¥HEE H7[Age] A
Y B384 VNTR# STR 999 Sol4 g
o] &% ﬂx}-‘?“'—‘i‘ﬂ S dHal Fogt FolkellA
AAAE L AARLERQI F2 o] &HI YO
Dy A BAEH) 5 STRE G4 DNA Ao
18 ZA438l2 i VNTR 49 E} PCRE &
BAE FE25E4°] o 18la STR 992
PCR %Zo| 71534 ’;%—‘Hoﬂ E3tEof 9l

£ WHE 47l Fo wet BRER, A719F
T ALE g4 3o E’ﬂo}‘_ A& 50|40
71Z9] EtBr S4BT} ¥3 autoradiography
B} AgAzto]l Fom wMAbd FHUALE AL
F3H4) ol H ol AFHT STR £
A= HEAY F7t thketr] wEel 1

=] ZolthdA S YA, o] & STR &
Zdﬁ‘Jrﬁ’%T‘:— Atgdell SlojA AdEe] wol EAstn
7 webd Age] Zo] uj$ YW a2y,
,]am BAd 3o} 713 #4382 L enzyme
slippage®] 710% FZartifacts7} 74st7] o
Foll 43 4-5bpe] RIEGARZ FAE 29|
tH*5%9 QTR typing2 AM& DNASY 2% Ing
Aol n#ge] FAZANE A&l 7Hedty,
IEE 3" DNAY 7%= VNTRY 5 o
2 o Hlg] B} g&3olv. wekA STR
typing2 F B2 Y& Ao g o] &
3 it
2 A7 & STR #3839+ Hum-
THO19 HumCD42 24 HumTHOl 992 At
#o| 11U A AX 5 wrEFAL A
g& [TCATIne]iL PCR AH&E9] A& 179~
207bpE oy ol HEHE NP FHAE
=9le) 7% 5% %7 125 3 3t} HumCD4
Fd™e 123K FAA | YAt wHEGH
M EL& [TTTTCInel & PCR AHE9] A7]& 140
~170bpell ol2H ol A& = dHHFHAe
FE T BAEE gA Jdth a3 o] F 99



HumTHO1 (TCAT)s-n

allele 33 (TCAT)s CAT (TCAT)s
HumCD4 (TTTTC)3~13

allele 12 (TTTTC); CTTTC (TTTTC)s

Fig. 7. Simple repeat sequences of Hum-
THO1 and HumCD4

€ nonconsensus allele’t 724zt H&sH e 54
(Fig. D€ Az 9.
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- ABSTRACT -

Experimental Study for DNA Fingerprint from Teeth of Charred Body

Jong-Hoon Choi®, D.D.S., M.S.D., Ph.D., Myon-Soo Han™*, M.S.D., Ph.D.
Moon-Sook Sun**, M.S.D.. Ph.D. Chong-Youl Kim*, D.D.S.. M.3.D.. Ph.D.

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

In the field of inidvidual identification in forensic science, if the body is charred, it is sometimes impossible to
identify the morphologic changes and charred tissue such as blood, muscle and bone can not be identified by forensic
microbiologic method such as DNA typing.

So the author used the characteristics of teeth which is relatively firm compare to other organs and stable to
external environment such as heat and also possess cells needed for the DNA typing. The author conducted the
experiment cn teeth to detect DNA related to individual identification regarding to temperature in which other charred
organs can not be detected.

The experiment was done on 64 extracted third molars consisted of unheated ones, and heated teeth to 100°C, 1507,
200C for 45 min, 90 min, and 120 min respectively and to 250c for 45 min, DNA was extracted from each tooth and
amplified fragment length polymorphism procedure(AMP-FLPs) using polymerase chain reaction(PCR) was applied
and observed for the matching DNA in HumTHO! and HumCD4 locus and the followings are the results :

1. It was able to detect matching DNA in HumTHO! and HumCD4 locus in every teeth which no heating has been
done.

2. It was able to detect matching DNA in HumTHO1 and HumCD4 locus in every teeth heated to 100C for 45, 90
and 120 min.

3. It was able to detect matching DNA in HumTHO0] and HumCD4 locus in teeth heated to 150C, 2007C for 45, 90,
120 min,

4. It was impossible to detect matching DNA in HumTHO! and HumCIM locus in teeth heated to 250T.

So, it is possible to extract DNA from teeth that otherwise can not be extracted from other organs in the charred
body and it can be concluded that teeth are highly reliable and applicatable as forensic odontology for individual
identification.

Key words : charred body. tooth, inidvidual identification. DNA fingerprint, HumTHO1, HumCD4
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