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DNA¢9] £ = phenol/chloroform/iscamylalcohol $&H & Al&slgch. &
Agk dd 700l & = T 1x SSC(20x SSC;175.3g NaCl, 88.2g sodium cit-
rate/ ¢, pH 7.0) 800u¢ & 7}sle] &3t 15,000g=2 187 AR 3
5 1nge AAT & vhal Ix SSC 1S AAste) EReisinh. o2 A4 Ee

M M AST 0.2M sodium acetate Y=gM(pH 7.0) 3754 & 7}5}
o] E@atgdtt. of7)e] 10% SDS 2540 9} proteinase K(20mg/mé) 546 & 7}3
o] E§slqrt. o] EFEL 56CAA 1AZF o ¥ A1l & phenol/chloro-
form/isoamylalcohol(25:24:1) 120u¢ 2 F£&3}¢t}. 0] 7 4
AEHS FHE . ol7]d T2 chloroform/isoamylalcohol(24:1)2 52 35}
of AT T A5HS FHeta, chloroforme @ Zked phenold | A3 H .
o}7)ell WzZH(4°C)A|X] absolute ethanol 1méE 7138 & —20°Co|A] 3023t
Az ol A2 1583 A Redtl 45HE& MY F 70% ethanol 1mé2 A3
3} ). Speed —Vac Concentrator Centrifuge(Savant Co.)oll 1087F A3 &] 5}
o] of 9] ethanolg AAsIHAT. x¥ DNA FHE2o TE 943£4(0.01 M
Tris—HClL, 0.1 mM EDTA, pH 8.0) 200u¢ & 7}3F & 56ColA &ajA|HT. &
i€l DNA= 1% agarose gel AollA A7]1g Fstod 2 F4stdo.

)’_L_, o
fjo
no
Sh
N
N
o
o>
M
ics
of
ol
£

+
i
2

[e)

O
o

2) E&lrel DNA &

s FHGs m7]Z Hsted 1.5md microcentrifuge tubeol] ¥ i1, 40040 9
238199 (0.01 M Tris, 0.01 M EDTA, 0.1 M NaCl, €.039 M DTT)& 7}slsdtt.
1 % 10u¢ 9] proteinase K(20mg/mf)& 7}sted &3 & 56ColA] 3t&8r #)

A3tk b3 g tube capdll FHS W T EFX2ZE cap $ol Fa 5EI
Az s, &2z capd AAT T 50044 2] phenol/chloroform /
isoamylalcohol(25:24:1)-& 713ttt A2 3 caps tubed] 91 2827 AR

213 & AS5de Hstgu. ol 7)o ¥3} butanol 5004f & 7}8te] o 9] phe-
nole AIATHAG. o] & A defoMe] A e oz HAGADL, &
2] dx" DNAE 50ul o TE g5 8d o2 g3std.



3) EEojAe] DNA &g

2ol DNAE Gill 59 ol £t RelaATHGIlS, 1985). Z2o] 7t
Tt 149 ZEs FYZH 2ol 52 AHste AxA7 & BIRE 05
cmg Ze} microcentrifuge tubeol Wi, 400 x¢ o] &3 (0.01 M Tris, 0.01 M
EDTA, 0.1 M NaCl, 50ug /mé proteinase K, 0.039 M DTT, 2% SDS)< 7}3t%d
o ol & 56CAlA &Y 9322 & 5% phenol/chloroform/isoamylalcohol
(25:24: 1)< 7tste] EES Ao 22 A o= DNAEZ 2Ysigint. 28 2
Z%¥ DNAE 50u¢ 9] TE 4369 &8l 35ttt

o]:o .

D FRAE B4

T Aol e @8 g REeAd LA B o] &E T Q=
$1% HLA-DQe, D1S80, HumTHOl @ HumCD4 §dF9E2 AyhAo g &
Fa, g 71¥Q] 3§ AN W2 (polymerase chain reaction)
™, ojuf Z+zte]l FAHANE EA517] A primerd] @rIME e B 17 2o

HLA-DQe #9129l 528 98] primer GH269 GH27(E 1, Perkin— Elmer
Cetus Co.)& At&3stdtt. 2], A H DNA 84 2047 (100 ng)E #H3}e] 10
mM Tris—HCI(pH 9.0), 50 mM KCl, 3.3 mM MgCl2, 0.01 % (w/v) gelatin, 2.5
unit Taq polymerase, 0.2 M biotin labelled primer ¢} 188 (M dNTP £ 7}3k
T 120 pf 2] Wrg-Holl mineral oll 60u¢ B 7} TH o] A2 DNA Thermal
Cycler(Perkin—Elmer Cetus Co. Model 480)& o] &8} 94Co|A] 10527} dena-
turation AlZF T 2% o} 94°ColA] 187t denaturation, 60°Coll4] 3027t an-
nealing, 72°Col|A] 30%3t extension IS 323] whE3sl1, 72°Col A 10537 1}
215k & gh8-g kx| otk 5= % DNAZE reverse dot—hybridization 8% e] <]
sted fdzd & AT &, F=H DNAE 95Col Al 1087t denaturation
AR &, SRS ATt o] AFL 55CoAA AFF&F(50—90
strokes/min)ol| A1 A3y, E=F 5 DNA 35440 9 &435F Lo (5x SSPE—0.5
% SDS) 3.3mf ¥} enzyme conjugate 2740 2] 3RS DNA probe strip(Perkin

Nr
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—Elmer Cetus Co.)oll @o] 2083t &AI3} Al# T} o] strip2 A& N 2.5x SSPE
—0.1% SDS) 10mfz 12%3h, 223 583 uhE
=gl 10mlS 715t 587ZF w2 Al & A A3l citrate =M 10md, chro-
mogen &4 0.5mle} 3% H,O, 10uf & 7}8Fe] 20—30 27F vt A #HT a1 g
2854 10m¢E 7lstel 58 AAEZT Z+ stripolA] ASO(Allele  specific
oligonucleotide)2}2o] WA Hte& B FAAYH S AATH T (Seon, 1993).
DIS80 #¢2] 5L Hs) primer MP19} MP2(E 1)& A3, 2, 4
A E DNA g 20x¢ (100ng)E sty 10 mM Tris—HCl(pH 9.0), 50 mM
KCl, 1.6 mM MgCl2, 0.01 % (w/v) gelatin, 2.5 unit Taq polymerase, 0.2 (M
primer ¢ 200 (M ANTP & 713F &g 50ud o ¥l mineral oil 30ud &
71s itk o] A8 DNA Thermal Cycler(Perkin—Elmer Cetus Co. Model 480)2
o] &3}o] 94°ColAl 1087t denaturation AlZFHTE 28 g 94°ColA 187 de-
naturation, 65Co|A 1 7} annealing, 72°Coll A 157 extension st= AL
303] ®FEShaL, 72°Cel A 1027 WAEE F vbgE wix|drh. FFE DNA:=
Allen F(1989)°] g o]&ste] 2 Z3ES BT ¥rgEo] 10u/4 9

b abE A&l ZF ostripol] citrate

loading dye(40 % glycerol, 0.25 % bromophenol blue, 0.25% xvlene cyanol) &
7}k & =& Al "7 T3] (Buchler, Vertical slab) & A}-£3}o] polyacrylamide
gel(5%T, 3%C acrylamide containing 7 % glycerol prepared in 33 mM Tris—
Sulfate, pH 9.0) 71 F (%A 0.75mm, Zo] 20cm)E 33t} 1x TBEE A&
Sto] 450 Voltell A 3A17F H7|95& A F ZAH2 dAR(E 2)& ©] &35t
gele &A% & FAAEYE S BAHSUAH

HumTHOIZ} HumCD4 #9e] =Z& 95tod WA 0.2 nf thin walled tubed
22, JAlg DNA &4 (10 ng)E FHstr 10 mM Tris—HCl(pH 9.0), 50 mM
KClL 1.0 %(w/v) Triton X—100, z} ANTP 200 M, 7} primer 1 (M, 1 unit
Taq polymerase, 1.5 mM MgCl2& 7}ste] 282 1540 2 5tk o) W

Q
25

[e]

<
Thermal cycler(Perkin—Elmer Cetus, GemeAmp PCR System 9600)E A}-&3te
e e xHoZ ZEZIFE T 94Tl A 283 denaturaticn AlFE T, ¥ o}
< 1z ¥F2 & 94Co| A 45%7t denaturation, 64°Cell 4] 30%&7t annealing, 70°C

flo



0. Kit A28 9% 4% 2 24

r-{n
HJ

Ab1s

S ES

7} extension st= #A L 103 HEEs 1, 23 o

3E2-2 90°CollA] 45% 7

denaturation, 64 ClA] 303}t annealing, 70 CollA] 60%7t extension &l I3

£ 208] whEaled WSS 308 Pk T F 720N 1083 AR B
W2 vt
Wg ¢ 8 PCR AHEL DIS80 FAAHS o2} 2ol 242 AA(E 2)

Table 1. Primer sequences for HLA—DQg, D1S80, HUMmTHO1 and HumCDA4.

Primers Sequence
Sense 5 —GTGCYGCAGGTGTAAACTTGTACCAG—73’
Antisense 5 —CACGGATCCGGTAGCAGCGGTAGAGTTG -3
D1S80
Sense 5 —GAAACTGGCCTCCAAACACTGCCCGCC—73
Antisense 5 —GTCTTGTTGGAGATGCACGTGCCCCTTGC—3
HumTHO1
Sense 5 —-GTGGGCTGAAAAGCTCCCGATTAT-3’
Antisense 5 —ATTCAAAGGGTATCTGGGCTCTGG—3%
HumCD4
Sense 5 —-TTACGCGTTTGGAGTCGCAAGCTGAACTAGCG -3’
Antisense 5 —~CCAGGAAGTTGAGGCTGCAGTGAA -3
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Table 2. Silver staining procedure.

Step Time
Place gel in 10 % ethanol solution 5 min
Oxidize gel in 1 % nitric acid solution 3 min
Rinse gel in distilled water a few second
Place gel in 12 mM silver nitrate solution 20 min
Decant silver nitrate and rinse gel in distilled water a few second

Reduce gel in a solution containing

280 mM sodium carbonate and 0.019 % formalin; depends on
several changes of reducing solution may be desired
necessary; the solution should be changed when it intensity
turns brown of image
Stop reduction process with 10 % acetic acid 2 min
Place gel in distilled water 2 min

Photography and vacuum dry gel for permanent record

o’

2. 99 9 FAxA 23

74 F3uAVE By B 9 FEAEN vRAE dFE Doty Y
ddol Z+E &2 A (EDTA., heparin, DOM : Double oxalate mixture, sodium
fluoride, sodium citrate, ACD—B solution)o] @H-& 7135l &33 & Foldy
T B FAx BAE AlYS Ao 8 39 2o

F 3ol A9t Zol o] FEauAF EDTAZ 71 A3d §3aAe Ao
A on, mEbA Haiat 2 gojxt A g AFHI uols EDT.A. Ho ¥

ol 4 olgsti= Zo] 7% WA sk

i
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Table 3. Effect of Anticoagulants on the ABO typing and DNA typing.

Anticoagulants ABO typing DNA typing
EDTA + +
Heparin + _
DOM + +/—
Sodium fluoride + _
Soduim citrate + +/—
ACD—B solution + +/—

+ . Typing results obtained
- : No typing results
+/— : Typing results are obtained in some cases and no typing results in

other cases

SULHAY, L Alde] AFEo] ool Ruste A$U 3 wAen Ye
Hh, o] F%ole TE® DNA o] vlgFe] Ay, DNAZL Eajso] 4z} 240

27b5alA Hoh 22 olHF s BAHA YES Fol5 s Lojo} @

#4e AHFTRY 7180 EAFRY F FAAEH A 9FS nas
otk XY AP aY ¥ FAREH S A=A 71 2 AYPES

- & $02 Pol AHste A=
&o FFeol Zste] Fol $3m G| £AHY] oYY GRo] Ay
ol FohE FoslA Hrhm Pon, ol B BES Al Aze] AAsio]
AYE S AASE BY PFo] M0 AT BAPL AYY + 9



A "oty Bustgt) w3 EAPAFPNAHE YdE 2 FB AXE 712
2 3 AL HmAoerw 1 dqulxyl =& Zoxw BuHEHYCH(Park et al,

¥ 5= ZE zAS A HEE AlFoA] EAF @3 g SAxEAM A2
T 5014y @l 2 Holo] B oHHA Hd By iy

9 fRAEAC] BT AL ¢ 4 A ol Edel FHHo) Yx oy 2
Hol ujEolMe) wWE YorAY ARES Fozx wHdE Zolh

(Hirose et al., 1967a, 1967b, 1971 ;Comey et al, 1991, 1993; Kim et al., 1993;
Laber et al., 1994).

P B fere @iy BH S BIVsaA stz ole o 2t
et ARBHAT TL-BA W22 Asslr] HWEolth o] AT F3
Apajol s A9sh edl ols DNA B nHA ol & AW@AAs} A7
5)7] w 2ol o,

Comey (1991, 1993) 3} Laber 5(1994)2 2o Ao Algrot Azxw 4
e Ao 2o e FAAEY AdE 42 7 AH
FHE BBsA HE Ado] Hugtel] wet Ny o] FolEo] EHE I
Hol BobssiAl HAU(Kim et al, 1993), DNAZL 2sisle] a7 240 2
AsA HE A9 S B wled AN FARE AED SAdA
ARz WAL ARG FHASE Zo] MAAY Aow AT,

e,



Table 4. ABO typing and DNA typing from blood stains on various substrate.

Sample ABO typing % DNA typing % *

Gauze + +
Filter paper - —
Tee shirt +/— +/—
Polyester +/— +/—
Carpet +/— +/—
Nylon stocking +/— +/—
Nylon lace +/— +/—
Oilcloth +/~— +/—
Scraping from plastic + +/—
Scraping from drywall + +/—
Scraping from wood +/— +/—
Scraping from metal + +/—
Scraping from leaves +/— +/—

+ . Typing results obtained

— . No typing results

+/— ! Typing results are obtained in some cases and no typing results in

other cases
* ; Kim et al.(1993)

* % ; Comey et al.(1991).

Table 5. Various environmental factors affecting on ABO typing and DNA typing.

Sample ABO typing DNA typing
Dried Wet Dried Wet
Soil + Blood — — — _
Soil + Semen — — — —
Soap + Blood — — +/— +/—
Soap + Semen — - +/— +/—
Bleach + Blood — — +/— +/—
Bleach + Semen - — +/— +/—
Gasolin + Blood — — +/— )/
Gasolin + Semen — — +/— +/—
Sunlight + Blood + +/— + +/—
Sunlight + Semen + +/— + +/—
Dark + Blood + +/— 1 +/—
Dark + Semen + +/— + +/—

+ : Typing results obtained
— . No typing results
+/— : Typing results are obtained in some cases and no typing
results in other cases
% This table is reorganized according to Kim et al.(1993), Comey et al.(
1991, 1993) and Laber et al.(1994).
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Table 6. Induced contamination and mixed stains.

. . DNA
Contamination source ABO typing Typing
Induced Contamination

Dried stains stored together M M
Wet stains stored together M M
1 ¢ blood/shirt with heavy perspiration + +
10 u¢ blood/shirt with light perspiration + +
Cutting from shirt with heavy perspiration — —
Cutting from shirt with light perspiration — —
1 u ¢ bloodstain/5 min handling + +
10 u¢ bloodstain/5 min handling + +
1 u?¢ bloodstain/1 min coughing + +
10 u¢ bloodstain/1 min coughing + +
1 u ¢ bloodstain/30 sec shed scalp cells + +
10 u¢ bloodstain/30 sec shed scalp cells +- +
Extraction buffer/30 sec shed scalp cells + +
PCR premix/30 sec shed scalp cells — —
10 u¢ bloodstain/contaminated scissors - —
Mixed Stains

10 ¢ bloodstain/10 ¥ saliva M M
1 ¢ ¢ bloodstain/10 ¥ saliva M M
10 ux ¢ bloodstain/1 ¥ saliva M M
1 ©¢ bloodstain/1 B saliva M M
10 ©¢ bloodstain/1 cni saliva—soaked cloth M M
1 1@ bloodstain/1 cni saliva—soaked cloth M M

+ : Typing results obtained
— > No typing results

M : Mixed typing results
Comey et al.(1991).
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Figure 1. Various blood samples requested from government offices.
A : Blood samples In syringes.
B : Blood samples in wide mouth bottles.
C : Blood samples in glass test tubes.
D : Blood samples in E.D.T.A. bottles.
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Figure 2. Various bloodstains requested from government offices.
A | Wet bloodstains.
B : Mixed bloodstains.
C : Bloodstains immersed in cotton.
D

: Dried and seperately packaged bloodstains.
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Figure 3. Various Vaginél specimen requested from government offices.

A

Vaginal specimen collected with cotton or gause.

B : Vaginal specimen with tissue.
C:
D

. Vaginal specimen collected in cotton applicators.

Vaginal fluids aspirated from the vaginal canal.
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Figure 4.
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Figure 6. DNA isolated from the various biological evidences.
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Blood samples in wide mouth bottles.
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. Bloodstains immersed in cotton.
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Vaginal specimen with tissue.
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Vaginal specimen collected in cotton applicators.
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Figure 7. DNA typing(HLA —DQeg) from the various biological evidences.
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: Blood samples in E.D.T.A. bottles.

. Wet bloodstains.

: Mixed bloodstains.

. Bloodstains immersed in cotton.

. Dried and seperately packaged bloodstains.
9:

Vaginal specimen collected with cotton or gause.

10 : Vaginal specimen with tissue.

11 : Vaginal fluids aspirated from the vaginal canal.

12 : Vaginal specimen collected in cotton applicators.

13 : Cigarette butts

14 : Hairs are not seperated each other.

15 : Hairs have not its hair roots.
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Figure 8. DNA typing(D1S80) from the various bio

Lane 1
Lane
Lane
Lane
Lane
Lane
Lane

Lane

W 00 NN Oy U1 kW N

Lane

—
@)

Lane

—
—

Lane

[t
[\\)

Lane

[u—
w

Lane

Lane 15

logical evidences.

. Blood samples in syringes.

: Blood samples in wide mouth bottles.

. Blood samples in glass test tubes.

. Blood samples in E.D.T.A. bottles.
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: Vaginal fluids aspirated from the vaginal canal.
. Vaginal specimen collected in cotton applicators.
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Figure 9. DNA typing(HumTHO0O1/HumCD4) from the varioﬁs ‘biol'ogical evidences.
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Figure 10. Component for the blood collection.
A : Double—sided tape for sealing.
B : Shock absorption device.

C : A vial with screw cap containig EDTA..
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Figure 11. Component for the bloodstain collection(Type “7}7).

A : Large size.

B

. Medium size.

C . Small size.
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Figure 13. Component for the vaginal fluid collection

A : Polypropylene tube for protection.

B . Soft gause.
C : Water

—removing device.
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Figure 16. Sexual assault evidence collection kit.

. An explanatory note for users, Question paper, and Evidences list.
: Component for the vaginal fluid collection.

. Component for the bloodstain collection(“7}” type).

. Component for the bloodstain collection(“t}” type).

. Component for the hair collection.

. Glove for sample collection.

. Component for the blood collection.
. Distilled water for washing.

. Distilled water for collecting bloodstain.
. Plate for drying.
. Nail clippers.

. Comb.

. Forceps.

. Gauze for collecting bloodstain.
. Scissors.

: Working paper.
: Labelling tape.



Figure 17. Violent crime(a murder case, etc.) evidence collection kit.
: An explanatory note for users, Question paper, and Evidences list.
. Component for the bloodstain collection(“7}” type).
: Component for the bloodstain collection(“t}” type).
. Component for the hair collection.

i

2

3

4

5 : Glove for sample collection.

6 : Component for the blood collection.

7 : Distilled water for washing.

8 ! Distilled water for collecting bloodstain.

9 : Plate for drying.

10 : Nail clippers.
11 : Comb.
12 : Forceps.

13 : Gauze for collecting bloodstain.
14 : Scissors.

15 . Working paper.

16 : Labelling tape.
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