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AN A DRt AR
AZE IAEATHE B} TF slos, o
= zl%—‘%lﬁ}"%‘d] o & 7
Ao g she’t 740}5} o el gz A&
& AR 24 G wet EAlsHA e BT
= en, 71 vt stelgte o 2kE el
we}l Ago] ZTeE AS7 o] glle] A
HET opd o u)$ thegste] elelo] 2@

geae Heahv E}qulc}unp‘g/] oo uE |
QLA go] golstx] g A%k Wek & thae)
A1 8 el ool A ?55]63—‘5 Ao ya 2 2 gl

galale] chg At Yol i@ 97 % Al E

wou, F3] v EPﬁ ol ol A& HMEx
o & Bt P EAME 7“?_]41‘2"“ a4
< AF717} ol 01354—1: :/5; Aojh, a22{vt
#H DNA FEAAMY FH3H  ®ol(genetic

= ’;ﬂf‘ * 71':) %‘ %
variation)®] £4-& FAHA FHw A=A

ok ohyel Aol oy AR RE A
o] Yolgta Ao Jle¥E AR B WA s
7tR e oleldt Balf-HEA WHo R gl
X 9 gy ¥yt Fad e 2o 5o
Hro 2 RE s ol shsdhAl HIYh

BagAste 1953d Watson®  Crick™o]
DNAQ 25 UAFZE w3 oldl F538H
ddstel @l == F9 &2 (soenzyme) 2l
4ol o Esigtd A A F(human nuclear
genome)ell thgk FAA RO HH EAY L
258 AAR A 45t gl DNAS ¥
g rbestAl ez ’*1 A ahal ol d5-9
Z& 98 Azt F2U715E Bo 4AE A
A ol&h g 73] Hla o % HEE Fof
o] Aol HAE 7St At ez {HA
# 2] 2Hgenetic marker g o] &3 Ao F
2 xoly Bak $48H oz AiMte
Southern-hybridization® ™' A2 el 33
& % wk8-(polymerase chain reaction, ©]$t PCR)
e 5 & gl

19708 Smith5%'c] DNAS] g7 WiE & &
G718 AA st 1 ByunkE ddste A
& A (restriction enzyme) & g 3 /g A
%37} (recombinant DNA technology)®
Az} 289 (gene cloning) 7142 &% /el &
At AFolA g Aol EAste Alm A
e AFaAR GHAIA S B olyg DNA



oA Tt A EM(polymorphism analy-
sis)& 7HsdtA =tk DNA 384 5% Al
gE o sty AAPEE 2ol o DNA
@3 (restriction fragment length polymor-
phisms, ©]d RFLPs)& #7199, Southern
blot, &4 3H(hybridization) T3 o2 thspelg
A (multi-locus  probe)® & E 3 (single-
locus probe)S o] &3ste] A3 4 glow B
A F o o] A= RFLPse Wde]
Aoz & Ao o AdE FHET
=AM E gEAg™ Y aae Al dle o
84 9439 (polymorphic locus)E9] #A3E
Azbe g B2o] 2he] dyfAAte s 74
o] o] & & = (heterozygosity) 7} 50%E HA|
Z&17] dj &0l DNAY g3 dFfde &4

o] Ad®tt a3y A E(eukaryote)ol A
FHEA Do BAA g= 9~5079 &1

FE ] 992 g 7RV FRE YHEY)
%% DNA +2& #do|z#A 29 (hyper-
variable minisatellite locus) £ VNTRs 24|
(variable number of tandem repeat locus)2h
o, o] # &5 FAss DNAY G7id2
AA S Fart AAste ddsle G719

e e Jm o

ARt ARG Al 2nl o A gk
ous 875 wak(unequal crossover)® 23|

MR = F71a9 7} FUtE AV AMAls o] o
H Z o} t}8 " (fragment length polymorphism)®]
AR EE oldHPEsL & DNA thEA S
Uebdch oA Alsel 2bAis) 3l VNTRs9
EX 2 ol AFgEL RME HEo] 7

o Wk ohet g AR S B o3
FEsh E7] Wz 034 ATwy ohe
welsh BopdE AAEH FHENA

(individual-specific genetic marker)241 7§%]
Az YA Aol ol g P 1985d
JeffreyS%& Ab&e] myoglobulin f8 7 ol
A 33 Gr14E @ ‘;}ﬂi"?‘ HHEd 7wl
(repetitive sequence)& A Z3t 714§ o] &3l
e318 nhEo] DNA 939 g3dA & Hag 4
FRABA7E G AFTkel 528 DNA o

=

S TRY BEL F5 X 10”6} FERTN
e Ael NPy 24 Hre NS
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o]Adg Jvehua FHAR]Z(DNA finger-
prints)e] & SFRA TP, T oM = pvaT-2 T
FAgH s O]&“POJ] o]M5e AL 21 of o]
1Eelol ] Ak
AR F A

:LEWr “‘«W ‘Z‘OMW 01316& RFLPs 7 A}

AlZbo] 2o Hu, SR 4
°1LH7I HaM e dHRAFR S o bote
ug &9 vmA B o EaEHA &
2 ¥ DNAChigh molecular-weight DNA)
Po s, dAHHE o8 Afole
Ful ngol DNAS 9o g sp7] w&o] ¥Had
7§]'0ﬂ/\19] ?‘&_‘]“6" Ul:ﬂ— E}ou ;g o_-.y_ly], %L_‘g_ ”H
¢ Ao Rad ”E}H DNA”Pé BE A5
o] E%f& WS A gslrloe ofg Rl Bdth
131‘% FEANEE o] &3 DNA tHgAd 4
4 ng ©l3te] DNAZE F#3] §
112}.4 A& & & lev2 2 Seuthern-
ughg & gl A2

—{0 Nm &u
ne ro

m{m rlo ox L ir

%]
hybridization's €| "/Pﬂ S
}-ﬂ'lﬂ O i :X}-zsu]:}. ULB‘_/\I?J—%%
Ao @3 qejria] A9 Aol 59
Azrg el Ao ZRA AMHEEHD U 1985
SaikiS™e human B-globulin DNAS] &%
o A4 HEFA vEZ(sickle cell anerrua)«l
A Ao Hxz A gste] AANA QAA
Axe 54 HHE TTELNEHE o] &5t
ZZo] 7hgslthe B g st ol
FAaveye ”4945-1’-‘?'—°F°ﬂ Hego] F2
VNTRsE Yehli+= SAFYu ZE A7)
dE3q FHE Z O]C}ﬁ“‘* amplified frag-
ment length poly-morphisms, ©]&F AMP-
FLPs)& ¥lw3 ztdstA AAE 4 glomn,

HLA-DQAL #2429 ¢k Zo] AAm & &

R e

28

AAE FEse 1 @D E BN & 9
slof RFLPs $43he el @/l9 AMEsie

2% & A 2Ho] 7bgetA =AUArh

Abgte] A% DNASIA VNTRs tha A& vlel
e Az e G 150002 =350 1 5 Y
ojgtRofo A FQIa e o] &= FHANE
pe3(D7S22)% . MS32(D1S8)*, pMS51(D11597)*",
apolipoprotein B(ApoB)”, pYNZ22 (D17S30)",



pMCTI118(D1S80)™, type T collagen(COL2A1)*™
Solt}, #H FUNE BEPo] mzRE
HLA- DQAL, D1S80, COL2A19] #+3A8-& 7
Aatgon £59e DSy R4 AF L 9
& PCRY 9 e dat, 45 DIS80 +
Aol 17 A 9 A #HA HF
of thated, o] EXe gFlel A DISE0 A 29
o A Az Eldo] &9 A st
of, AEMe COL2A1 S 299 tEAAHA
A HeE Bugk sk gl

&9 HLA-DQAl #3xe zke] 68 F4
Ae] HLA complex class II gene % HLA d
~chaing WAsE FH2"2A VNTRsZE
=] spelnict 1 EriMEe] g dddAE
o] =a&r} o] HLA-DQAl H/AXE
sequencing §lo] ZH s waA FAY 5 gl
=& Amplitype’™ HLA-DQa Forensic Kit
(Perkin Elmer Cetus Co.)7} A2t o] 9lo] ¥
82 7ja el Bo] AlgEm glom? 725
2 3HEle] HLA-DQuel FAAY Bkl #et
ATE Bag w3t

MUl a8 3 2R dE AL
Zoo wE, FE, Kok} & AA AF
g EA e B3H7H3 A (multifactorial
inheritance)oll &t AZEA A EMo| Yyt
oz Agdy oy ey tda goly
th a2y Babfd e e wet F2 Y
Mo 728 Qo] 7bEEiAl AT AEE
Y GAH o] EolAo]l e BAHE AHE3to
Southern-hybridization® 2.2 F& AAFI 2
U, false-nagative® Al # 4 gl ©Hl 4l
A® M gy H2 Kol HAr] PEFAES
o = amelogenin gened HU 7t BHEA Y
bl M om® ® o] RMANE FHEAL
whe o2 ZESA pge] 2% DNAYAE
3y whdo| lsstn £ F 8 o,

eldol} Elanl B9l DNA fH A3
Add B AFE AYEW WalshFYe
RFLPs 74}, Ohhashi™ Kloostermans”"-&
DIS8) & 29 o] AMP-FLPs, Schneiders*,
Bzo HLA-DQAL #Axte oA,

[C ™
Hochmeister$' "¢ HLA-DQAI, DIS80 3z

Plesley
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Ao dgdE AFet HeeA sQlad e
AE7E E F AFE Bag v o), Fuel
ME obal HuE vl gleh 538 A|zF Ao o}
E DNA #3238 e Z4M Az digh d++=
QoA obx Hug ub gich ueld 2 o
FoME AZEs duZxE R
DNAE STEANSHE o83l

Avsbar, HLA-DQAL A te] cigAdsat o
2} DIS80 fFAz¢oAe] AMP-FLPsE %
gto] Wolgty Ao 1 o] §dE TAFS
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1. Bl SHIBEZ2EC| DNA

Zede s SARel YARYH HuEEE
FAS QoA YAG T 1, 3,5 7, 152
o] A3 %ol T3} o DNAS FZ3%

=3

g2z 5 74 2 e FEHo erdo]
Bojoltta AztE & e (filter)d] ¥ 2/3 58
S AEE o Ui EES WY ¥ 9uig
Fo] BES wol 718 M E 3 mm °|3te] A7)
2 #AA Adsidd. o] Fo| FEE Xol
Eppendorf tubedl] ®& ¥ 14 mi9 33 F#/
2 93 4TColM oF 1A 5 EEC] £ ¢
10 cc FAPZIE Fol9t RRA& Eestant. ¥
s AM2¢ Eppendorf tubed] 2ol 14,000
rpmolA < 1087 dadield & A5qE&
welm yojzr] E8o phosphate buffered
saline(PBS) 470 ul, 10% sodium dodecyl
sulfate(SDS) 25 ul, proteinase K(20 mg/mi) 5
ul®E Jheted 56°CoNA 2417 o] RAAIF O
o] AlEE Tris-HCl(pH 80)Z X3}A|7]
phenol/chloroform/isoamylalcohol(25 : 24 : 1)&

500ulE ol & EE F o 58 fAET

T dlo >

de A2dL2 micropippets £E, AMEE
Epprndorf tubedl &zt EE® A3

phenol/chloroform /iso- amylalcohol& TA] ¥
of ThAl B AEE Bste $3L 3 33
bl e



o] Al&o 2u) ¥3e] 100% ethanol, 1/10 ¥
1) o] 3M9] sodium acetated ¥ -2 T -20Cell
A 1A1ZE o) BRI oy 08T AR
o Azd-g welxn, FAE 400 wel 70%
ethanol & ¥ & E§3t 1083 A&
3 W 2] T 55 heat blockol| X HZ3}
Aot AZ3 AAE 50 we TE buffer(10
mM Tris-HCl, 1 mM EDTA, pH 8.0)& 7}3}<d
DNAES &38iAA 260 nm #7339 &34
(spectrophototometen) 2 =& &3 sttt

Hxroz AHgdrl fdl FUUSERNH
200 uwlel 89L& deohg 4rle wyez
DNAE 33 & 200 u/® TE bufferol] £3]A]
713 FY9& WE o2 DNA 58 S35

=
=ol &
%F'lvla

2. 84

AAt

4y @8e 98 Sullivan S$2(1993)¢l <l
AAE primers (5'-CCCTGGGCTCTGTAAA
GAATAGTG-3'% 5°-ATCAGAGCTTAAAC
TGGGAAGCTG-3)& ©] &3t Ericomp™ Al
2"l q g3 o] PCRE St &4
PCR E¥E = oF 10 ngd A8 T2 Uz
o2 AMREl7] 43 d, o QN F2H
DNA A&, 10 mM Tris-HCI(pH 8.8), 50 mM
KCl, 1.5 mM MgCl, 242} 0.2 uM<] primer, 2}
2} 200 uM9] ANTP 28 1 1 unit®] DynaZyme
DNA polymerase (FINNZYMES OY)7} £33
o slon HF &3 50 uoldth EE A RE
A LEeso 44 BTAA 587 7HEE £,
BT 18, 60CTAM 1&, 2CAA 182
o] 2ojzl F 403]9] &= F 72T A 10¥
F uEgAIZEE SR 2 FUG

ZZg Zzte] PCR 4HEE2 BioRad Mini
Trans-Blot Cellold 1 mm FAY 12%
polyacrylamide gel & TE°] 5 w/¥ loading3t Sl
t}. Gelt A9 38 (buffer) 22 90 mM
Tris-Borate, 2 mM EDTAE AH&3te, 100 bp
ladderst &7 150 Vo <A 3 AgellA 1412
Zob H7|9%3d F ethidium bromide(0.5
ug/mhE FAse] Feld o & #53t] 4E
& AAsiu
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3. D1880 REERIC| PCR
FLPs &M

AMP-

D1S80 #Az919] AMP-FLPs A& {13
KasaiS®(1990)e]1 98l  AAl"  primers
(5'-GAAACTGGCCTCCAAACACTGCCCGC
CG-3'% 5 -GTCTTGTTGGACATGCACGT
GCCCCTTGC-3')& o]-4-38ted Ericomp™ Al
do A &3} o] PCRE 33tk 2t PCR
E3Ed = ¢ 10 ngel DNA A, 10 mM
Tris-HCI(pH 8.8), 50 mM KCl, 1.5 mM MgCly,
0.5 ug/ul®] bovine serum albumine(BSA), Z+Z}
0.2 uM®] primer, Zt7} 200 uM<] ANTP 18] 1
1 unit® DynaZyme DNA polymerase
(FINNZYMES 0OY)7} £&5 0] 9ley 2HF &
F 50 uolUeh BE AEE BT 18, 65
CollA 1%, 72CellA 2822 o] Fo|3 F 323]
o] 2=Fd F 2T 1083 vHEAE F
7AHoz FUth A ¥l I ohgT Zo
hot start® F38tAH". DynaZyme DNA
polymerase %+-& A 93 PCR £3FES BT
A 5EZE KA T =& 0TE uH
DynaZyme DNA polymeraseE 2olF ¥ uy
2 =S YA A

ZZyg Ztzte] PCR 4AHEEL BioRad Mini
Trans-Blot Celldld 2 mm FA<9 6%
polyacrylamide gel& %H&°] 10 w/® loading3t
Aok Geldt A3 4FEd(buffer)2E 90
mM Tris-Borate, 2 mM EDTAE Apg3te,
100 bp laddert 7 150 Vel €3 a A ol A
458 Eot A7]9FE3 & ethidium bromide(0.5
ug/mhE B stal AMP-FLPs& Z7 sttt

al
>
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4. HLA-DQA1 SMXIC| PCR &=
At 2

<
S

HLA-DQAl ###t9] PCR 5% % FZ4
AEEe] fAAE 23S Amplitype™ HLA-
DQa Forensic Kit (Perkin Elmer Cetus Co.)&
o] 83t} Perkin Elmer Cetus GeneAmp PCR
9600™ Al 2ol A The3}t o] FFstATt &
20 ng2l DNA Al&¢} 2XPremixes$t 8 mM



MgCLE Ztzt 35w 53948 Wi 3 2=l
o @A BT 58I 719F F BTAA 1
B 60T 30 28la 72CollA 0RE o] F
oA LS 353 AFPF F 2TAA F7}
Aoz 1087 HgAIE FHH LR Fo F
33tact.

%4 HLA-DQAl #3#¢] PCR A4HEEL
19%(w/v) agarose gellXd 40 mM Tris-
Acetate, 1 mM EDTA buffer® A8t 100
bp ladderst &7 W79 FF F ethidium
bromide(0.5 ug/ml) & BA 3l DNA @ F
EZo B g geldgn

HLA-DQAl ¥ #3xE A48T F e
sequence-specific oligonucleotide B3 (probe)
o] %H Yo]& (nylon strip)& Amplitype

DNA trayel 2 %o ¥z, &43 &9
(hybridization ~solution) 3.3 ml, enzyme

conjugate(horseradish peroxidase) 27 ul 7vet
3 7)o 95T elA 583t WAJAIZl PCR A&
(PCR product) 70 WlE ¥ & F 55CA 2023t
e FYsdn. AA SN (washing
solution) &. 2 &4 3te ol #9E 23 Ao
2 3 Q2L gdog 5TAN 1287 22lx
Al Al fdoz A2da 587 AolErh
0.1M citrate buffer(pH 5.0) 10 m/Z 583+ Aol
Z % 0IM citrate buffer(pH 50) 10 mi,

chromogen(3, 3, 5, 5'~ tetramethylbenzidine)

Table 1. DNA concentrations extracted from each

05 ml, 28% H:02 5 ul7} 238 wHa-g4 10 ml
£ Yol AgdM 10~20837 FeMoz W3}
g g7lA] AR F/HFE & stripS A o]
Fo] wANte-g $2) A7) b8 HLA-DQAL
AAe] $AAE L Amplitype™ HLA-DQu
Forensic Kitell Al AAlg oz AA AT

m HPNA
1. GHIRE22E &= DNAC| &

59e] gdolr FZ%¥ DNA 42 14~37
ng/ulgon, F4UolM Ldojxl HdWiFRE 1,
3,5, 7, 1597t Ao wAl§ ¥ 2 Alg2 Y
Bl DNAE #&% 2% A 10 ngolM Hx
180 ng A= 2 B 37~100 nge] DNAS F&%
o] 7}53tth 29 A BoAME AR B A8
o vlal B o] DNAYE #2591, 394, 5
Adx o] 2zt AlgoM= thE W] AR} of 2w
o] @8l DNAZF 25 A rh(Table 1).

2. A ZA}
59e ARE 1, 3,5 7, 1597 A& WA
w7 HulEERERE 43 DNA A& °

£3}a] X-Y homologous amelogenin genes& %
gE kg o8] FEF A BE AlgdA

sample of cigarette butts.

Saliva® Days”
Sample 1 3 5 7 15
1 20 40 35 63 50 25
2 37 80 180 125 130 30
3 25 40 150 80 15 60
4 23 10 25 70 25 40
5 14 20 100 165 20 30
Average 238 380 9.0 100.6 480 370
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a : ng/l ul saliva
b : ng/l cigarette butt



1 2 3 4 5 6 TW

Figure 1. A polyvacrylamide gel electrophoresis
of PCR products of X-Y homologous

amelagenin gene
A DNA bands amplified from O days elapsed-
cigarette butts,
Lane 1 male control

Lane 2 female control
Lane 37 D sample | to O
VM 2100 bp ladder
B. DNA bands amplified from sample 2 of cigarette
hutts
Lune 1 @ male control
Lane 2 ¢ female control
bane  3~7 1 3 b 70 and  1H 0 davs
elapsed-samples
VM 100 bp ladder

Figure 2. A polvacrylamide gel electrophoresis
ot PCR products of D580 locus
1 2 3 45 6 W AL Alleles of DISEO amplified from 3 days elapsed
cigarette butts.
Lane 1~5 1 sample 1 to 5
VM D100 bp ladder
B. Alleles of DIS80 amplified from sample 3 of
cigarette butts.
Lane 1 whole saliva of sample 3
Lane 2~6:1, 3 5, 7, and 15 days clapsed-
sample
VM 2100 bp ladder




106 bp<t 112 bp 2719 PCR tHE5E #7119
Fog ¥AE 5 Uyt @A RFon AR

| AA oA &8 242be] DNAS
cHREANEE & oo AAEE 1%
polvacrylamide geloll Al #7148 Az vz}
= 112 bpt 106 bp 2712 DNA o] 2747}, o %}
= 106 bp 2712} el DNA ufvyte] @atyjglct,
[[}T—}}‘] SR ﬂLﬂ} .2 Mol AlRE vws 4
W R b agel S gl el 4= sl vk Figure 1, A
& B).

3. D1S80 RNARIOl AMP-FLPs ZiAM

b ghilg 22y 238 DNA ARE 5§
fakgen Fiste] A7)l Fe AR AR |
o] fFrazbg e MIgMIS, A& 2% M24/MIS,
AE 38 M31/MI6, Als 48 M%Z/M%) Tl o
AR 51' \Iv)/Mlé%s—M AlE 1 AYstnes w
% old ™ gl heterozygote) A tH Table 2 9
Figure 2A).
gt AlRE 135,

F DISBO frAdz2ke) o §lf- 1"]
o ZEI Ayl 159 0] AE 4] ﬂoﬂk
ARl e Y RAAE B 4

f
Al
o

(Figure 21).

4. HLA-DQA1 RTINQ| REIAIS 214

gtz A} Qolal DNA AR E o] &4l
HLA-DQAL #4218 g8 Eo 8 8
& Hup onsle] Alg 5ol 242 bpel PCR 4t
o] #aE M Figure 3). An‘u‘)litypcm HLA-

Table 2. Typing of D1580 gene amplitied trom
each sample of cigarette butls,

Sample Genotype Remark
1 MI8 / MI& Homozyvgote
2 M24 / MI8 Heterozygote
3 M31 / M16 Heterozygote
4 M32 / M30 Heterozygote
5 M30 / M1 Heterozygote
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I)Qa Forensic Kit2] ¥4 strip£ o] £8ta] PCR
= o,] x»] ,4 o) 4.:0, z AH a] '{,—J ;a_}. A] 0ole

1.2/3% A]i 2 38 11/128 )

AT ¢ N . i
oAy 338, AR 3 O st Al H AR
Askiry: w5 old A waE v}

{Table 3, Figure 4A).
Epolal 13,5, 7, 15902 A eol Al WA e v
ul g 2ol A g DNAC HLA-DQAL &2 2}

e % A&ty ol Figure 4R).

Figure 3. An electrophoresis of PCR products
of HLA-DQAT gene amphfied from
sample & of cigaretta butfs
Lane 1 whole saliva of sample 5
Lane 2671, 3 5, 7, and 1D davs
clapsed-sample
VM 10 bp ladder

Table 3. Typing of HLA-DQAT gene amplified
from each samole o cigarette buis,

Sampie Grenotype l{mmn k
1 1273 Heterozygote
2 1.2/1 Heterozygote
3 /2 Heterozygote
4 373 Homaozygote
5 1.3/4 Heterozygole




Control

[0 B SN VN

V. E& 3 0&

AAAF7E ALl Abghe] gat ek o)A
5

Z28 45 9l DNAS oF& 25 X 107 ngo =
ety Usﬂ”’ T7rel AutelA ghety] = a4
e A EZN G FE oluAlo] 7] w) fo
%8 4 9 DNA9 &g 29 A2 Azhel
th 2 Aol Al 328 10~180 ngel DNA <
& A etel A gk 2,000~36,00070 4

Ao ol A A& ofolet AzE ‘W Efl
1~5 wlel sl g5l ol th(Table 1). 22v
F24 DNA91 F& Absbetc ohao] zjozt 9l
A=, o] 2 el 93 Heole} Azt

4. & 4 OPoﬂ HE oleal gl AR dutel
dolZ wl & vt dant devt oy
a7h gt 5 Hde] s whw Ao F
AET ARIN 2 A9 BokE Wik 4y
Wgho] ¢ s 0}91-04 397 2 5%
A Almel A tha we ol HEE e Adg
Thol] ubE QAR ofu): }“vl DNA $&4]

Figure 4. Dot Pybrichzation of PCR products of
HLA-DOQAT gene  with  seguence-
specitic oligonucieotide probes

. Alleles of HLA-DQAL amplified from 15 days
cdpsed -cigarette butts.
Lane 1 cigarette control
Lane 2-6 : sample | to 5

B. Alleles of HLA-DQAL amplified from sample 3
cigarette butts.
Lane 1 @ whole saliva

2~6:1, 3 5 7,

sample

Lane and 1H davs elapsed-

o]  Zledel Aol phenol/chroloformy
isoamylacohol® AMelgte] vhal A& 27 8}
DNANHE 8] =8l 313 100% ethanol& DNA
2 3 A]:f'] v Aol A] Aol vt whAlgk Ao
*éi Zhel e, olef gt abol &
ol A 70 ahg e

DNA

S

Chelex*] 7 & #31 hebet 213 o2 DNAES

,]_—_,,—c') Ry /‘]O] H]' I}é’]l 0] L]'J__ % /‘%‘E\:l L]»lm
Walsh5%'e] ol o x Uutd o chahglg

How gt DNAS fxAd-g s g
A e 3060 ngel 8o, ehalyrel A
T DNAY fow vhaiejehd & o] &3}
o} Southern-hybridization®] ©] & RFLPsE 7
Abstzloll = SR A stchn Bkl a B Ag

Mlm el 3§ ¥ DNAS] o) 60 ng
HL; A cHTable 1). & 7)o shjzzax
B F4&% DNA9 ko Huj RFLPs 7ZNe

el FHEAEE S8 AMPFLPs 2
bios fHARE daslol B & 5 2

c}.



Al AALE A EARAEE A
2 AgAaF e VNTRs9 Southern-
hybridization®§oll 213 ZHAWF FFF o Fo
gt 2 DYZI fARAE Y SAH G &
Aste 3564 bpel 21 A7IAME R pHY10 €3 &
2 o) wgeiA #E 5 217‘]‘5}, AR %
& Ao ofzolr] W EAA], AlRe] o] A
o] QA A HE & 81‘4“ o] ot 2
gy FgEANEel e X-Y homologous
amelo- genin gene®l AMP-FLPs 7AAte X, Y
geneS Aol AAE Zbsdte] Y EAA Bl
A B2 AF8A] M = false-negatives i A
& 4 glo] wol AlgHT Y X-
homologue®] intron 19l 6 bp #7198l G714
o] Atal]o] glo] Sulivans™'o] A9t Lete]
M & A gste] 2RI ANGO R FHH X ¢
A A 106 bp, Y FAA = 112 bp 712 DNA
w7} A71G % Aola BaEch 2 M e
25709 RE AlBAM X, Y A F 3"3}0]‘}1
o & =Z5E= 2719 DNA uw(band)ZH =
b dA S e i, of dAF) v stod
o stala B 5 Ak 6 bpE EE AT
918 4% NuSieve-Agarose(3% NuSieve GTG
9} 1% SeaKem GTG agarose) gels AH&-3t]
Balg Azstgoyt Adz ReEA ol
polyacrylamide gel& AH&38H3ith(Figure 1).
6/o 10% polyacrylamide gelol M % o] = =

e

Z O

25} 6% Bel5E S ¥ol7] A8l 122 gel
*.% /\}%OP?&W. B2 2 %9 polyacrylamide

gel & 129 gelit} ¥el58 e Hatolrt glale
& X47|°ﬂ% A|Zko]l YT o] delx BHZol
itk

Ayere] @A) (9o 9Aste DISS0 32
e 16 bp 2719 A A WEFTINER +
2 sle] shutel dR AL oF 350~900 bpel 2

712 AP0 Gzl gl e 29
Mol dg-saaknrt waHor o =%
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ABSTRACT

TYPING OF DNA EXTRACTED FROM CIGARETTE
BUTTS FOR INDIVIDUAL IDENTIFICATION

Kyong-Kyue Yoon, 0.D.S., M.5.D., Juck-Joon Hwang, M.D., Ph.D.,
Chong-You! Kim, D.D.S., M.S.D, Ph.D.

Department of Oral Medicine and Oral Diagnosis, College of Dentistry, Yonsei Urniversity

Cigarette butts from 5 smokers were gathered and then, placed in room temperature for 1, 3, 5, 7, 15 days.
The possible use of the cigarette butts for individual indentification was evaluated in sex determination,
amplification of DI1S80 locus, polymorphisms of HLLA-DQAL gene from the extracted DNA.

1. DNA extraction was possible in cigarette butts were left in room temperature for 15 days, so it can be
applicatable to individual identification by polymerase chain reaction (PCR).

2. Amplification of X-Y homologous amelogenin gene by PCR made it possible to identify the sex in saliva
stains (cigarette butts).

3. Amplification of DIS80 locus can be acquired from adding the bovine serum albumin and hot start PCR
procedures from forensic samples such as as saliva stains (cigarette butts), so the AMP-FLPs examining
is possible.

4, Genotype could be determined simply and rapidly using AmplitypeTM HLA-DQa forensic kit in examining
the HLA-DQAI gene.

From the investigation, DNA extraction, sex determination, amplification of D1S80 locus, polymorphisms of
HLA-DQA1 gene was successfully done even though the cigarette butts were left for 15 days at rcom
temperature, Therefore cigarette butts are highly reliable and applicatable as molecular biologic samples for
individual identification.
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