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FTEPNHE

EATRE—E5 2 EmMRREMCDAE DNA B5% , REMAN TR

v

B EXRSEES M AL REEE, AERIBRRE HEShmng
DNA , @B RMIZBARIEHBRE , RFFHMLZ DNA T# PCR £, &
PRAEA D DNA 895 F ; t0 LA S ITHZEE DNA 8921754558
DNA RERE. FADHH DNA B 7, REEHERER 013kb F
16kb ; ERAERGE DNA RS HN3IT | CRGRBEEAE 013 kb
E 017kb 2. BMH#RMAETEPREERE EETIEHRR, ¥ DNA
E%?%iﬁﬂiﬁﬂﬁﬁgﬂﬂjﬁ M BMARBERLE K%, Hh2#% DNA BR-
BAE 013~0.16kb 2 , EEAX , AR 013 kb Z X BESZEREE,
ARE DNA CHBEESE DNA REE  AMNNBHRET , CHARASA
XA HBMBER. & 4 BEKXER (mplicon) | RA—ERELEE.
| B, ERELHEENRY DNA EEXBH FEERAMNBEZERN DNA +45
ML, RERENERAR , RAEILENNE DNA 2 HBRETHELE
BRRUTMFLREMNRE RPIPTTRHENE - BEMLYNRE, AEYLE
Mm% DNA 2 (characterization) , THESHNBEZER , SHHEEY

E&.
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. ATERXBE

We have developed a novel method to extract human DNA from blood
stains on the soil. By using cell lysis buffer, we first dissolved blood DNA from
soil. Following with consecutive centrifugation at different speed, solid
contaminants from soil were eliminated. Blood DNA then was purified through
protein precipitation, DNA precipitation and rehydration. In order to analyze the
degradation degree of purified DNA from blood stains on soil, we designed five
sets of primers based upon the GAPDH sequences and adopted four sets of
published primers of mitochondrial DNA. The GAPDH primers amplifying 5
PCR fragments ranging from 0.13 —1.6 kb, were used for detection the
degradation degree of nuclear DNA; mitochondrial primers, whose amplicon
sizes were between 0.13-0.17 kb, were for the analysis of mitochondrial DNA
analysis. In our experiments, DNA harvested from the Day 0 soil blood stain
showed no sign of degradation according to the identical PCR amplification
pattern to the control group in which DNA was directly extracted from the liquid
blood. After one day incubation, nuclear DNA appeared significant degradation
to the size between 0.13 to 0.16 kb. Up to the Day 6, nuclear DNA fragments
under 0.13 kb were undetectabte. Mitochondrial DNA appeared more

integrative than the nuclear DNA: only one out of four PCR amplicons was not
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identifiable on the agarose gel since Day 6. Genomic CNA purified from Day 6
and Day 7 samples appeared little difference by the comparison with it from
the positive control. We infer that blood DNA degradation on soil is

single-stand damaged rather than double-strand cut.

N, FFESHEEMN

AHEBEE  ERTFARBR FH DNAERTER TREE ,
WEMPE =R TRRENF 2 RBRE %, FANKRZESHEFHLEAE
THEAR , PSR . #EFSHRRIGGREABENE DNA ﬁﬁ%‘
SRR, BB. KYREZHA{LEETE (Esslinger et al., 2004,
Minaguchi et al., 2003; Nakanishi et al., 2003; Noppinger et al., 1992;
Pfeiffer et al., 2004) , {Bi&5 FR B et B L H P MEL, #Lmm®& DNA K
NRHE. RAMEEIINER , BRI EDEBRES (WNE. Fi&)
iy DNA ZHE(Alvarez Garcia et al., 1996; Nakanishi et al., 2003; Pfeiffer
etal., 1999; Schwartz et al., 1991), RAEFATEEMZARIEE
RAEERBRRIFIRBEE , AR IFERBERME DNA 25
& UREEHAABEE  MEHEEMAE, REULEZERTME M
LTERE MK DNA DRHHHEEMSBITE  ERBAHE

X8,
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EE—EROTR , AACK M RE THBRERHMA DNA
173E. FER, R EERETH-E S 87" PCR (polymerase chain
reaction) #95|F (primers) , FRIF B EFIEIEEH X P FEGNEES , K
1R DNA NRMEE (Fig. 1) H#§ 300 ul HARMBEFEER 15ml
B9 Falcon EEH (THMBEBHNE 1m) , EFRAZBHEEFERE DNA,
MLF<RRBEAT  BE—. ZKBIEER DNA EHEE 1000 {%Eﬁ
(base pairs, bps) AT (Fig. 2),

AT, BMABREREEE2LE  SNUBRE , IFRUAFEMAE
BERPALTHEZEERR. Bt , EF—RR2ER RS LAERS
RENEZEBENLIE , THE , LBERERREBREFE. B354 iiz
FiFA S —E5| FRRIIMIRE (mitochondria) DNA %ﬁﬂm‘éﬁﬁéo &1
BMNE—MESIF2BN , FRLBEMREZ (nuclear) DNA SR #RE8 DNA
NWHBEEE , FREENZERZENGHRBESRE (ki) 281, ¥EL

HAMmK DNA mEZBEEE,

H., HRFE
(—) THEFR: BT ABARREDHFRETRS FHEHEFEERN
2 SME

(D)MARR: =+hs , ZUBBAEMK, MRBENEE KEDTA
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MEE (BD Vacutainer'M) RER 4°C , MR A,

(Z) ML 300 ul AE—FERE, AHMERE (BAEE 1000 ul

Eppendorf Ltd. &i&) RENE , BEEBR IERE (Fig. 3). SEMAK
BEHHBENSER 1.5~20cmBE , 2ALHEANRENS 0.3~0.7

CMme

(F9) DNA ZEURZ:

1.

HEnRzt RERNTREENEBEIATHIE  BERTRE
+, BB RESER,

IERE 2 DEBR(ELR)BA 15ml Z Falcon tube & ; HHIA
Cell Lysis Buffer 1000 ul (Puregene®) , #&#% , LUBEFRIBILEE M

Lysis Buffer @138 xRS, RERE . =8, 10 54,

. LR 200 rpm MU EEEHS T B2 S MER DNA #Y Lysis Buffer

TB. BEORE: ER, 1~2 98,

B IFTRzEBRIER 1.5ml ZHERE , 5 14,000rpm 25

HERRERED 2 2, IEEREBEELSE X,
i A RNaseA (4mg/ml) (Puregene®) &k , £ 37°CBE ,30 = 60
THEZREFRET , £B RNA T (RNaseA 8% : FEHMEE=15

ul: 300~500 pl)

. A Protein Precipitation Solution (PPS) (Puregene®) , B Z&# 20
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¥ (PPS BB : L5 RBE=100 pl: 300 pl) ZHEBEA , 14000
rpm , 1 o3&,

7. MEBE®, A Isopropancl LB genomic DNA (Isopropanol f835 :
LE7REBR=300 pui: 400 pl), BFE 300 u! MAEEME DNA |, &
E—NRLSHR , THUET AEHMIRZ DNA JiR, B8 EERUM
7 DNA, BERERD  BEEEZNIRERR, AEMTRIMEE
EFHEEMA 1 ul glycogen (20ug/ul) E1# carrier, ZREEL , 14000
rom , 1~2 384,

8. MIELBR, L 70% ERE 700 pl AEREBNE, =R, 54000
rpm , 1~2 o8&,

9. BIELER , BIERBECHE  UEFHESREZ 70% BRRHE; 2
B eS| B 50°C, BUINE 70% BR2RY, SOBExeE
% , Bl 50~100 pl Rehydration Buffer (Puregene®) #&f# DNA (&

EHRMBAMBERERE 12 N, BBBRAZBEE),

. WiRERENR
(—) Bl F(primer) Z §%&T :
TEHR BRI (nuclear) DNA 25| SREEFE , HFHZEE GAPDH

(Glyceraldehyde-3-phosphate dehydrogenase) iSBERE (Tso et al,,
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1985) , E# & 5378 bp M5 |, BREFFAIHERERE 2 DNA K&,
Primer fC8R5E18IE 2 DNA FBRRENT !
F780 - BO08: 129 bp; F61 - B225: 165bp; F2097 - B2509: 413bp
F3701 - B4471: 771bp; F3354 - B5157: 1604bp
(F : forward primers ; B : backward (reverse) primer , 55351888
MacVector 7.0) . £ AR RE (mitochondria) DNA ZRFEEAT ,
SRR Gabriel % A BB %405 51AE FHB(Gabriel et al, 2001).
Primer fX3i5E18082 DNA FERREWT ;
MPS1A-F - MPS1A-R: 170 bp; MPS2A-F - MPS2A-R: 133 bp;
MPS3A-F - MPS3A-R: 126 bp; MPS4A-F - MPS4A-R: 142 bp
(F : forward primers ; R : reverse primer)
(D)ERER

EHEFEX (Day0) , FEIMEHAERLE 2L K BEZR 30 28X
BIEEH , KA ATBUBERMENAR (Fig. 4) , BRENLRENEERX
Mm% DNA E+RNLFRERHE 1600 bp AT ZHELR, R, &
£—XK (Day 1) WL HRB  ASRAB-NMAR (Fig. 5) : & DNA
HR 129bp B2 165bp FERHIRIE ; KR DNA HWISIE 2 BB HKA
R, A HARREANAFERS.

EHE=K (Day2) 21 HH 6 £ DNA EHS0 DNA 28—
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H2 R (Fig. 6) : % DNA RHE 129 bp EBHEX (165bp HERZA
WETLFHERTE) ; MAIRE DNA REZ 170bp 8 142bp KRR
BEEBR LY, RT 133bp B 126 bp EMEH B F=X (Day 3)
f) DNA HBEFRRZE-XHER (Fig.7). BEOXE , RICEEER
AEEMAZBERER (Fig. 8) , BB EEHMESRtX , YREMTRZ
BIERBEE (Fig.9-11), BTRESEMEXREZ DNA BERNZE DNA
EaBIENMEE 129bp 8 126 bp BT,
BFEEREMEHAMmA DNA FERER{CMABAUNGEE E—
HHEFRE{LAY DNA EL PCR cleaning kit (Qiagen) BXEL , BNESE
BREBE T EEFRM. EERBLHN PCR RERFRE , H#F#A : Day
1 E Day3 ¥ PCR BREFNARMARBE DNA EFEER
(templates) #9 PCR & RBEF K FLh), RIFEBEREZ DNA 139bp
FERERREAXBA L MEMZEZERERFLIN Day 1 'ﬁﬂﬁ 165 F
B2 MR , B FLEN Day 1 HREZERBNL A B (Fig. 12), #H8E
BRER | RIAHERS DNA binding membrane fI{L B EFIEH, R
i, FERARER PCR A H , RMIA#IRE Day2 B Day3 HABEENE
£ KRB PCRERMBELRNFER (170bp # 142 bp) , HFL
BHEEHEHBEETRZBERAE (Fig. 13), BTE—SHNRLERESE

PBR—ETERNIREE DNA BB IRHR T,
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#HFEHW Day 4 £ Day 5 PCR 4 RN RE S BIKATHIEE X5
EHEENREAXRBR L (Fig. 14). AT Day6 8 Day7 # , RE 170
bp FEIEEZERE (Fig. 15). BTAIRE DNA ERBETHE.

EFLETERN PCR &R , RABRMUT 2R

(—) WAREE DNA Eﬁ%ﬁ&‘ﬁiﬁ%ﬁs ,BAREF (RIRE DNA).
BTEZERHE ; ZHNRE DNA BB (copy number)
EBEEN DNA, EESHBARABRAREBS BN
RAREE ONA Eitt, BIFIFFEM PCR & RE BRI 428 DNA
W DNA RETE , BESRBHFETER DNA RE
Bo

(T) MA&P# DNA BiB—RKARLEZRE  BERBELR
R R (Fig. 5and Fig. 12), MA% Day6 2% , DNA ®
Bz R BEPR 129p, HFAE G SEBDIMARE Day 4
£8 Day5 < 8#% , B#BE Day1 F Day3 Hif , ERE
EERERR 129-165bp 2@ (Fig. 5 and Fig. 12) .

(=) H DNA EXBRER, B Day6 # Day7 2 HiEmMKSF
HEZ DNA , HEREZEEMBFIHEE DNA , HERS
E2TEME (Fig. 16). #AT Day6 2 Day7 # DNA iR

AMAEBIBIEHEMSR 129bp Z# DNA K. &M
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A DNA ZRBIIEE TER. B, e TER,
Ry, EERTER B 2RBREE At —-SHR.
+. FFEXRREBFT
K@y EEEBENRE G, % £ 05 AL
DNA Z5%, EHRAERRLE HF, ILLELERE2RS
BORSEEFRZ TR, 55 DNA BY , M , 5=+
SEEZER,
EBRAFRET o £317Y (5E% DNA; 4 BRI
DNA) # DNA BBREE2 247, (FHE—SETANERS

B, TIRMERENY DNA mEZUEEMRE,

N, BEXE
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fu, HER

Figure 1: PCR.amplification of GAPDH amplicons with 8 sets of primers.

tempratie 59°C 61°C

F61 F209 F780 F2097 F2887 F3701 F3354 F751 § FB1  F209 F780 F2097 F2887 F37TM  F3354 F751
Primer + + + + + * + +

+ * +* + + + + *
combination B225 B1177 BI08 B2509 83727 B447t BS1STB2T24 |B225 B1177 B8 B2500 03727 B44M BStS7 BIT24

Expected
Size(pp) 165 969 129 413 841 771 1604 1974'165 969 128 413 841 771 1604 1974

. Expected sizes of amplicons were indicated with arrows. PCR specificity was
improved by elevating the annealing temperature. Annealing temperature was
adjusted from 59 °C to 61 °C respectively.
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Figure 2: Examination of DNA fragmentation degree in the Day-1 and

Day-2 samples.

Day 1 Day 2

s Bat MSES e KN RSN _ody] FAEL W TN e TDME vined _eby]
. . . N s \ . s

r " 1 )
L2h] B EmEE a0 B0 peat RS AT e syt BU0r 0 Bta

120 185 413 771 080 1604 -dil

30—
15—

it

5

1.0—

0.5—
0.4—

0.3—
0.2— |

et
—at
—
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e
-
Lo o

0.1—
kb

Blood DNA extracted from soil on Day 1 and Day 2 was used as the
PCR templates. Extracted DNA was cleaned with a PCR cleaning
kit (Bioman Ltd.) Amplification of four DNA fragments from 129 bp to
771 bp was identified in both Day-1 and Day-2 groups . A very

weak amplification at the size of 969 bp was observed (arrow).
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Figure 3. Blood stains on soil

Each stain contains 300 pl of human blood.
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Figure 4. Identification of DNA-degradation degree from the Day 0
extraction with nuclear and mitochondrial primers.

Paositive Control Experimental group
(DNA extracted directly from blood) (DNA extracted blood on the soil)
Primers FI80 F8l FI097 F5101 F3354 WEIAR MIDAR MR MEA F7E0 Fal FZO97 F370) F3354 MBAR MAAR MEWE WiSad
combination B‘;OB 352552209 34:11 BS‘li'I nsunm umu. . Bs;on B‘;'ZSBZ;OQ Bd:‘ll BS’!S]‘ uﬁ.mus'au st:lu
Es“i‘f:;:flf) 120 165 413 771 1604 170 133 1265 142 <trl 129 165 413 771 1604 170133 126 142 <til M

¢

j—l
ot
land

0.3
0.2
0.1

(kb)

(nuclear DNA) {mitochondrial DNA} {nuclear DNA) (mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 5. Identification of DNA-degradation degree from the Day 1
extraction with nuclear and mitochondrial primers.

Positive Control Experimental group
{DNA exiracted directly from blood) (DNA extracted blood on the soil)
Primers FIB0 T61 F2007 F3701 F3354 MISIP MEIP MEWH MiSwr FI30 F5t F2097 F370] T3354 MBIAP MR MR KEWR
combination B‘;UE B';’ZSBZ;WBG:?I B;IS‘I bk W M W 6908 E225ET09 BT BS;S‘; - WEne Mg e
Expected

size (bp} 129 165 413 771 1604 170 133 126 142 il

B S kb I Tal S A )

129 165 413 771 1604 170 133126 142 <ttt M
—_\ ,‘ z - *v(l g

d
1.5 N
1 .

=
0.5 -1
03 -
0.2
0.1
(kb)

{nuclear DNA) {mitochondrial DNA)

{nuclear DNA) - {mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 6. Identification of DNA-degradation degree from the Day 2
extraction with nuclear and mitochondrial primers.

Positive Control Experimental group
(DNA extracted directly from blood) (DNA extracted blood on the soil)
Primers  F7B0 F61 F2097 F370] F3354 MUIAR MEIAR bmun Mrstes F780  F81 FI097 F370] F3354 MIInR MEIR MPMWE Ulian
combination oo mosrsaaaT] BSIST smnt wrons wirind i 5908 BYISBIS09 4471 BSI7 vivins weant wrt wevnt
Eﬁ:g}ed 129 165 413 7711604 170 133 126 142 «trl 120 165 413 771 1604 170 133126 142 <trl M

{nuclear DNA) {mitochondrial DNA) {nuclear DNA) (mitachondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 7. Identification of DNA-degradation degree from the Day 3
extraction with nuclear and mitochondrial primers.

Positive Control Experimental group
(DNA extracted directly from blood) (DNA extracted blood on the soil)
Primers FT60  F§1 F2097 F3701 F3354 WOUR MISMR M M F780 F6l 2097 F3705 Fi354 MEin? WAINT MBI it
cembination B‘;UB s;zssz;oo 34:71 55:57 M.s.m N a;os B;?SBZ;W Bd:I‘JI 354157 ms.n.u nm.zu e ms‘u.l
Esﬁ’:g“' 120 165 413 771 1604 170 133 126 142 <trl 120 165 413 771 1604 170 133126 142 <trl M

TR T S i [t T

* {
H

»

~
wd
e
-

(kb) I

{nuclear DNA)

(mitochondial DNA)

{nuclear DNA) {mitechondrial DNA) .

Expected size of amplicons are indicated with arrows.
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Figure 8. Identification of DNA-degradation degree from the Day 4
extraction with nuclear and mitochondrial primers.

Positive Control Experimental group
(DNA extracted directly from blood) {DNA extracted blood on the soil)
Primers FI80 F6) F2097 F370] F3354 WEIR MAZF WITAT MZusr FIMD  FSL F2097 F3701 F3354 MR ME2AD MEIAR MBWR
combination ooy gy7s250984471 BS157 wawe e M B908. BI2SEISOBAIT] BSIST ek vk ek ment

Expected

size (bp) 129 165 413 771 1604 170 133 126 142 <trl 129 165 413 771 1604 170 133 126 142 <l M

3 =
1.5 ”
| 5
0.5 =
03 —
0.2
0.1

{nuclear DNA) {mitochondrial DNA) {nuclear DNA) {mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 9. Identification of DNA-degradation degree from the Day 5
extraction with nuclear and mitochondrial primers.

Positive Control Experimental group
(DNA exiracted directly from blood) (DNA extracted blood on the soif)
Primers F130 F6) F2097 F3701 F3354 MBIAR MAINP MEWF MBS F780 F61 FIORTF370] F3354 MEIAR WEIWF MBI MSian

+ + + . ' ' ¢ L T + + ' [ . '

. . + +
combination  pos 77557500 Ba471 BSIST sumins wmans wemns wrcas BO08 B225HI509 B4471 BS1ST mAng mmat Mamy

Expected
size (bpy 129 165 413 771 1604 170 133 126 142 «tnl 129 165 413 7711 1604 170 133 126 142 <i M

i
3

{nuclear DNA) (mitochondrial DNA) (huclear DNA} _ {mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 10. Identification of DNA-degradation degree from the Day 6
extraction with nuclear and mitochondrial primers.

Positive Control Experimental group
(DNA extracted directly from blood) (DNA extracted blood on the soil)

Priners FIBD F61 FI097 F3T01 F3354 MBIMP MENT Sl MW

F780  F6) FI097 F3101 F3334 MEILD Witiad KBiw? Mid?
4 § 4 [ . 4 + + + + +
471 BS1ST MISink sonl MEIAR MISU B8 B225B2509 B4471 BS157 mm

- . + + +
combiuation  pons prsesos B4
Expected

size (bp) 129 165 413 771 1604 170 133 126 142 ctil

. . . '
Ik MBSIAR KEWR MR

120 165 413 TN 1604 170 133126 142 <trl M

1 UINEE

(nuclear DNA) {mitochondrial DNA)

{nuclear DNA)

{mitochondrial DNA)

Expected size of amplicons are indicated with arrows
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Figure 11. Identification of DNA-degradation degree from the Day 7
extraction with nuclear and mitochondrial primers.

Positive Control
{DNA extracted directly from blood)

Priuners F780 T61 F2097 F5107 F3350 MRIAP WAILP ISR MIw

combination .t ho b ¢4 4 oot v
B90% B225B2509 B4L71 BS15T mBwma mEne Mmad

Experimental group
(DNA extracted blood on the soil)

FI80 R4l F2097 F3701 F3354 WAIP WE2P WIWR MR
+ + + + + ' ) . +
B9OR BZZSBI309 B4471 BS 157 mmiak misiak MEIAR MESAE

Expected
size (L

129 165 413 771 1604 170 133

126 142 <tz1

D T T T T ye -~

mnue £ t

{mitochondrial DNA})

{nuclear DNA)

—_— E g
" g[

129 165 413 771 1604 170 133126 142 <tr]l M

ol (R abl ke

A
]

A1 SO

{nuclear DNA} {mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 12. Identification of DNA-degradation degree from the Day 0-1
extraction cleaned samples with nuclear and mitochondrial

primers.
Experimental group Day 0 Experimental group Day 1
{DNA extracted blood on the sqil) {DNA extracted blood on the soil)

FIR0 F6l F2097F3701 F3354 MEIAR KMEAR WIS WEWR
+ + + + + + + N ' +

Prusiers FI50 Fal F2097 F3701 F3354 MEWA M MSWE MW
* L + + .
BZ509 B4471 B515T mmink mrsoas WMriad mmsiad B8 EBT25B2509 B4471 BS157 umink ummmn wsus wrsad

. . + +
combination  pone pogs

Expected

size (bp) 129 165 413 T71 1604 170 133 126 142 <tsl 120 165 413 7711604 170 133 126 142 M il

0.5

0.3
0.2

0.1
(kb)

| (RGO € ¢

{nuclear DNA) {mitochondrial DNA) {puclear DNA) (mitochondrial DNA)

Expected size of amplicons are-indicated with arrows.
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Figure 13. Identification of DNA-degradation degree from the Day 2-3
extraction cleaned samples with nuclear and mitochondrial

primers.

Experimental group Day 2
{DNA extracted blood on the soil)

Experimental group Day 3
{DNA extracted blood on the soil)

F780 F6l FIO9TF3701 F3354 WMBIAM MBS MEIAR MISIAT
+ + + + f . . .
BB BIISEH509 B4471 BI157 wisink miSont MEWR MBUE

Primers  FIE0 T&1 P29 F3H) F3354 MAID MSIRD Wias Mt
a N + + + ) * +
combination  gony s'z*zsa'z;wmm B;l.'ﬂ WIS Ih MEDL MISIAR MR
‘iff:ﬁ" 120 165 413 771 1604 170 133 125 142 trl

T TS T

0T KA

<o
L2

(kb)

{nuciear DNA)

{mitochondrial DNA)

129 165 413 771 1604 170 133 126 142 M «tl

L

o &

il
* .

{nuciear DNA} (mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 14. Identification of DNA-degradation degree from the Day 4-5
extraction cleaned samples with nuclear and mitochondrial
primers.

Experimental group Day 4 Experimental group Day 5
(DNA extracted blood on the soil)  (DNA extracted blood on the soil)

Primers MFSIAR MISZAR MFSIAR MESAA-T MISIAF MEZAR MFSIAR MESAB
N . + . . . N . N R
combination MTE LR bASZAR . o
Expected

170 133 126 142 ctrl

2170 133 126 142 <trl M
P ff_!" oo Ol Sioe .

gize (D1 Jmemn

0.5 —

0.1 —
(kb)

(mitochondrial DNA) {mitochondrial DNA)

Expected size of amplicons are indicated with arrows.
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Figure 15. Identification of DNA-degradation degree from the Day 6-7
extraction cleaned samples with nuclear and mitochondrial

primers.
Experimental group Day 6 Experimental group Day 7
(DNA extracted blood on the soil) (DNA extracted blood on the scil)
Prianers FT80 F4! F2097 F370] F3354 MBSAD MENS MESWE MEF F780 FS1 F2097 F3T01 F3354 MEIAF ME? MEAR MBR
. - + + + + + . + + . + + + + + + . . )
combination B90F B725BI509B44T71 BS157 Mmuel MPRAR MEWR MBSl BI0B BZ25B2509 BA471 BS1ST MISIak ME2AR MEMWR MEAAR

Expected
size (bp) 120 165 413 771 1604 170 133 126 142 <inl 129 165 413 771 1604 170 133 126 142 il -

0.5

0.3
0.2

0.1
(kb)

-
s
-

-

(nuclear DNA) {mitochondrial DNA) (nuclear DNA}) {mitochondriai DNA)

Expected size of amplicons are indicated with arrows.
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Figure 16. Electrophoresis of blood DNA extracted from soil
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Control (Ctrl) is DNA extracted diréctly from liquid blood. DNA

extracted from blood stains on soil has miner smear but majority
of DNA still keep intact.
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