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The development of forensic DNA In

Talwan

« The forensic DNA laboratory of CIB was set up in 1992.

« Completed the first DNA analysis in sexual assault case
In 1993.

« Almost 2000 rape cases every year.

 Our first rape evidence collection kit was developed until
Sexual Assault Crime Prevention Act was passed In
1997.

 Fetus tissue collection kit for misfortune pregnant victim
and urea & blood sample collection kit for drug analysis
‘ for sexual assault case was set in 2004 and 2011.
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Rape kit ©

\\ The rape evidence collection kit was developed until Sexual Assault Crime
\® .  Prevention Act was passed in 1997.
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What to collect

 Rape kits include the following items:
* |Instructions
« Bags and sheets for evidence collection

« Swabs for collecting fluids from the oral cavity, vagina, anus, and
other touch area.

e Comb used to collect hair and fiber from the victim’s body

 Self-sealing envelopes for preserving the victim’s clothes, head
hair, pubic hair, and trace evidence.

« Nail pick for scraping debris from beneath the nails
» White sheets to catch physical evidence stripped from the body
« Documentation forms

‘ e Labels

Criminal Investigation Bureau



Genetic Health Act
Article 9

Induced abortion may
be conducted for a
pregnant woman,
subject to her own
accord, if she has been
diagnosed or proven to
meet any one of the
following: ...
5.Pregnancy as a result
of being raped, lured
into sex intercourse.....
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Urea & Blood Collection kit for Drug
Analysis 200
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The analysis strategy for sexual assault
evidences

Acid Phosphatase test for identification of semen stain and then
followed by differential extraction method to obtain separate
male semen fractions or not.

Quantifiler™ Trio DNA quantification kit (Quantifiler Trio) to
evaluate DNA quality, quantity and male/female ratio of DNA
extraction results.

AmpFISTR™ |dentifiler™ Plus PCR Amplification kit is
applied for general evidences STR typing.

For paternity testing, GlobalFiler™ PCR Amplification kit is
applied because of its superior discrimination power.

If the male DNA is less than 10% of female DNA, Y-STR typing
IS the better choice.

Y-STRs is now widely used in our laboratories and particularly
In sexual assaults cases.

Criminal Investigation Bureau



Serology Test for Semen

SERATEC® PSA
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Acid Phosphatase Test

SERATEC®
o o

Immune-Chromatographic Test for
‘ prostate specific antigen, PSA or P30
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Semem Conform test

Find sperm cell by Microscope method
or
Immune-Chromatographic Test for semenogelin
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Y STR Typing or Not

* Y DNA concentration and male/female DNA ratio was
evaluated

« The amount of trace male DNA can be more accurately
estimated by using Quantifiler Trio than Quantifiler Y
Human Male DNA quantification kit (Quantifiler Y).

« The Y gquantification is more concordance with Yfiler™
Plus kit or PPY 23 typing results.

\!
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Y DNA Evaluation

One blood stain found on the seat of suspect’s car was evaluated by
using the Quantifiler Trio DNA Quantification Kit with the Applied
Biosystems 7500 Real-Time PCR System.

T.LA=2.56, T.SA=3.65, T.Y=0.08 (ng/ul), S/L=1.43 no degradation
The ratio of male to female is 1:30
P L AR R E

Amplification Plot
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1 e Target Ploi Copy Number
i St & length dy Py
a2 / Human Target, small autosomal 30 bases Diploid multicopy
0.01
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0.0001
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0.00001
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Cycle template is
Legend included in the
{.T.LargeAutosomal B rirc W Tsmalautosomal [Ty primer mix

‘ . t Contained in the Quantifiler™ Trio DMA Quantification Kit only
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The DNA-STR Result of the Blood Stain

1 Applied

N ! P—
m Biosystems Project: IDP106101801-PCRJ-3500XL2-AT200-5T1000
GeneMapper® ID-X 1.4
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A‘% BIgISJyS'lerI"IE Project: IDP106101801-PCRJ-3500XL2-AT200-5T 1000
GeneMapper® ID-X 1.4
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The ratio of male to female is 1:30.
The typing result match with the victim.

AmpFLSTR Identifiler Plus PCR Amplification Kit
Equipment: GeneAmp™ 9700, 3500xL Genetic Analyzer
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Yfiler Plus
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DNA template : 2.56%10=25.6ng(F), Y=0.08*10= 0.8ng
The Y-STR typing result match with the suspect.

Yfiler Plus PCR Amplification Kit
Equipment: GeneAmp 9700, 3500xL Genetic Analyzer
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The Y-STR Result of VS

Applie
Biosystems
GeneMapper® ID-X 1.4

Project: PPY105091301-PCRQ-3500XL2-LOQ75-AT150

Sample File

Sample Name [Panel [S0S]sQ SSPK | MIX [OMR[CGQ

D01 _10509120190...81-17.5-3ASW.hid

1050912019041-41006281-17.5-3ASW [ PowerPlexy23 IDX v2.0 WEN [ I [ B W[ W [ W |

Sample File Sample Name [Panct S0S] 50 SSPK_MIX OMR| CGQ. 0 140 210 280 150 420
DO1 10509120190...81-17 5-3A5W hid | 1050912019041-41006281-17.5-3ASW [PowerPlexy23 DX v20 WEN | I B B W W [ W t + + } + 1 4 + 4
2700
mn 140 210 280 350 420
mm: 1800
12001 900 l l
1
J J i AL A T T T
T T = 1 12 18 13 15 12
18 12 18 2 15 121.12 190.85 250.56 334.98 393.37
113.29 153.08 214.98 268.60 332.04 5 565 -
2151 1613 1320 1421 617 2024 3400 1563 1291 687
18
271.18
1356

1050912019041-41006281-17.5-3ASW [PowerPlexy23 DX w20 WEN [ N [BN] B (W W | W

T.LA=6.55, T.SA=4.94,|T.Y=0.0023
DNA template : 6.55*17.5=114.63ng(F), Y=0.0023*17.5

PowerPlex® Y23 System

D01 _10509120190...81-17.5-3ASW hid
70 140 210 280 350 420
30001 D01 10509120190...81-17.5-3ASW hid [ 1050912019041-41006281-17.5-3ASW | PowerPlexy23 DX v2.0 WeN [ I [W] I [W[ W [ W |
20001
o0l l X . 7 140 210 280 350 a20
| Al | . : |
10 25 12 12 10 15 1500
9622 155,35 21166 261.2 31368 367.76
3828 1677 1398 1665 799 20 1000
500
D01 10509120190 ..81-17.5-3ASW hid _ 1050912019041-41006281-17.5-3ASW | PowerPlex¥23 IDX v2.0 WEN 0
60.0//80.0 100.0 120.0 140.0/160.0 180.0 2250 2500 2750 300.0 325.0 350.0) 375.0 400.0 425.0 4500
70 140 210 280 350 420
71[!0;
1 65.0 2000
1400
L |
ok i L | | I |
16 21 23 11 13 12
107.75 174.18 23246 283.67 341.83 401.68
2350 2728 842 959 1240 773

(ng/ul), S/L=0.75

= 0.04ng

Equipment: GeneAmp 9700, 3500xL Genetic Analyzer
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Paternity Test

Applied §
Biosystems Project: GF108050101-PCRS1-3500XL3-LOQS0-AT100-5T500
GeﬂuMappe’@ ID-X 1.4
Appli
AB Blosy:t%ms Project: GF108050101-PCRS1-3500XL3-LOQ50-AT100-5T500  (Sambtic Samglo N TPanct S0S [5G SSPK_ MK [ OMR_CGa ]
G11 1080411023057-57013204-1-ED86 hid | 1080411023057-57013204-1-ED8E |G\mIFllal Panel v10.1

GeneMapper® ID-X 1.4

420

SHMEHIE
11_1080411023057-5701

1000

Compare the DNA- e B RS - “

0 5
T L
STR result of - Do
106.01 175.99 32.46 33355
s000 3499 3419 54 3876
- . 14 21 25
VICtII l I l I lother 0o 110.00 18831 24460 3374
] 3268 3367 2673 3038
fath
S uspeCtS ( at e r) ] G11 _1080411023057-57013004-1-E086 hid_| 1080411023067-67013204-1-ED86 | GlobalFiler Panel vio1 _ BN [N 0 [ B W |

and the Fetus, P " |
CPI=5.30x1010 — S CEEHEG T ]

70 140 210 220 3%0 §0.0/ 100.0 120.0 140.0 160.0 180.0 200.0

240.0 280.0 3140 (3400 380.0 4140 440.0

1140 2140 250.0 3000 3600 400.0

2200 260.0 3200 4200

NA template : 0.5ng
GlobalFiler PCR Amplification Kit
Equipment: GeneAmp 9700,
3500xL Genetic Analyzer
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The DNA Sampling Act

(sincel999, revised in 2011 )

Article 5. The accused or suspects committing any of the following offenses
of Criminal Code shall be subject to the mandatory DNA sampling :

« Offenses Against Public Safety (serious)

« Sexual Offenses

« Offenses of homicide

« Offenses of causing serious injury

« Offenses of Abrupt Taking, Robbery and Piracy

« Offenses of Extortion and Kidnapping for Ransom

The accused or suspects who are convicted of any of the following offenses
and recommit any offenses provided in this paragraph shall be subject to
mandatory DNA sampling : (revised in 2011)

* Offenses Against Public Safety....

« Offenses Against Abandonment

« Offenses of Larceny...

« Offenses of Abrupt Taking, Robbery and Piracy (general)

« Offenses of Against the Firearms, Ammunition and Knives Control Act
(Article7, 8,12, 13)

« Offenses of Against the Narcotics Control Act (Article4, 8, 10, 12)

Criminal Investigation Bureau



The Matching policy of
evidence and DNA data base

CIB and
5 City Police DNA Lab

Forensic Evidence

By the DNA Sampling Act DNA Typing result
J

If evidence match the data base,

that means solving the crime. If evidence match

each other, that
means series of

If new data base sample match \
crimes.

the old evidence, that means
solving the cold case.

Criminal Investigation Bureau



The DNA Data Base ;.

Total DNA Samples:146,078
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Special Case Report

In September 2016, a teenager girl finished her
tuition class, at around 8 p.m., the girl was walking
home and a man approached her.

After the man get close to her, he sprayed her with
chilli water, grabbed her into the grass on the side of
the road, choked her neck, took off her pants, touched
and licked the victim's sexual organs.

The man ran away and the victim was taken home by
a passer-by, then accompanied by her family to the
police and taken to the hospital for evidence
collection.

Criminal Investigation Bureau



The underwear Evidence
Trace DNA was

sampling

T.LA=0.0973,

T.5SA=0.0819,

T.Y=0.0057(ng/ul) ACP: -
P30: -
T.LA=1.8933
T.SA=2.0495
T.Y=UD

Criminal Investigation Bureau



Applied
Biosystems
GeneMapper® ID-X 1.4

Project: PPY105101101-PCRP-3500XL2-LOQ75-AT150

FHIH #<H 09,2019 03:42 -, CST Printed by: gmidx Page 1 0f 2

Sample File SameleName Pm_el [S0S S0 SSPK | MIX [OMR _ CGt ",‘g»\'r Applied )
1050913014 -17.5-E i 1-41 = I | NI 1IN NN EN HE j¥ -\ Biosystems Project: PPY105101101-PCRP-3500XL2-LOQ75-AT150
[ ovssze  [iD¥SsesN] GeneMapper® ID-X 1.4
70 140 210 280 350 420
Sample File SemﬂeName Paﬂ [SOS [SQ  SSPK | MIX [OMR | CGQ
0 A08_1050919014041-41006288-17.5-E.hid | 1050919014041-41 -17.5-E  PowerPlexy23 IDX 20 WEN | B |8 B B[ B | &
500 [ ovssss ][ ovsags ]
20 J 70 140 210 280 350 420
A | 1 t 1 t 2400
18 12 18 27 15
113.57 153.25 21517 268,68 332.32 1600
712 556 483 992 691
]
21 30 209
126.12 28078 " N
174 112 J 1 T
12 18 13 5 12
121.32 191.01 250.56 335.15 393.37
1512 3036 1203 0 1008
[ ovsasi | ovsasr | ovssas || Ovssas | ovsass | ovsasr |
70 140 210 280 350 420
1200 27
800
400 J J j
o ' oy = +
10 12 12 10 15 A08 1050919014041-41006288-17.5-E.hid | 1050919014041-41006288-17.5-E | PowerPlexy23 IDX v2.0 WEN | [0 [ HE BN HN |
96.42 21184 261.35 31373 367.89
1598 450 1245 499 827
" 70 140 210 280 350 420
318.82 1500 | I | |
139 | |
1000 | | i
| | ‘ ‘ * [ |
| | | |
500
A08 1050919014041-41006288-17 5-E hid | 1050919014041-41006288-17.5-E | PowerPlexy23 IDX vzo Wen | I [l B (W W [ W
[ToVSs7on  ovsess | ovssso || Dvss3s  |[GVSssa | ovseas 0 : - -
70 140 210 280 350 420 60.0 |80.0 100.0 120.0 140.0/160.0 180.0 250.0 275.0 300.0 350.0/ 375.0 400.0 425.0 450.0
1500 ‘
1000 65.0 200.0
500 J
. ) A P I .
16 21 23 1 5 13 12
108.00 174.28 23254 283.00  317.32 342.03 401.69 DNA m I . 7 *17 —1 7 n F
1468 1420 1751 1046 494 1108 677 . . J— L. y
2 25 14
178.34 240.79 29585 - * _—
150 139 1 -\J. — R ng

PowerPlex® Y23 System
Equipment: GeneAmp 9700, 3500xL Genetic

Analyzer
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Cold Case

The suspect was caught and his Y-STR typing result
was match with the Y-STR DNA result of the
underwear.

The suspect’s DNA sample was analysis by IDP then
compared with the whole forensic DNA database.

The suspect’s DNA-STR typing match with two old
cases from 18 years ago.

The victims of these two cases were teenager girls and
almost the same criminal method that happened in 1998
and 1999.

Criminal Investigation Bureau



The old DNA-STR result in file VESRG

Sperm cell fraction of VS of victim, 1998 Sperm cell fraction of victim underwear, 1999

IOV YRPY IV

S )
ABIA 870903.x Display-1
‘ GrnaZcaga 0905 Diepley10 Pegetol2 ABIA GeneScan® 3.1 GeneScan™ Project-7/9/99 Display-11 Page 1 of 2
120 a0 90 120 150 180 210 240 270 300
3601 300-
180 LM\ n ’\ 150 v 9y o) s 5
0 Oj
[E[E 28:02-Ladder / EE 18:LADDER/
30003 1y /7 7 4660 S8 7 8 P
20003 J e oy 3240 i
1000,
E g ; 1620
0 ' 2 M 0] &V A
[E[E] 11 B:11-87081206/VSB / [EE 31 B: 88052006/ESB*2 /
1200} 4801 s 1 %
\
g ) 1L Ty AWM [T -
0] 0] A
ElE 2G:02+Ladder / [E[E 1G:LADDER/
E i 4800 57 9
) 9 41 = d
36001 A ) 3200 0y
1800] ﬁ A A S i = 16003 a a‘
0 i i A 03 H 4 : A
[EE 11 G:11+87081206/VSB / [@[®] 31 G:88052006/ESB2 /
300 120
g ,__JMUMM MJ\I\AML
0] 0],
M 2Y:o02¢Ladder / 1Y:LADDER/
§ 9 53 e 4200 9 13 2.
2400 ) ” 2800 7 i
1200 A | i /v 1400 |
0 & g 2\ A A [t} N A A ! A A
[Em 11 Y:11+87081206/VSB / [CJm 31 Y:88052006/ESB*2 /
180 ] 1803
0] [\ A A 03 |
[EE 11 R: 11+87081206/VSB / [EE 1R:LADDER/
Fri, Sep 4, 1998 1 - Not For Use In Diagnostic Procedures Mon, Jul 12, 1999 S MG Not For Use In Diagnostic Procedures

‘ Profiler™ kit: D3S1358, VWA, FGA, THO01, TPOX, CSF1PO, D55818, D135317, D75820 and Amelogenin. 23
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The new DNA-STR typing result

After 17 years of frozen storage

Applied
A% B|gsy5tem5 Project: IDP105111401-PCRQ-3500XL2-AT200-ST1000
GeneMapper® ID-X 1.4

Sperm fraction of victim underwear, 1999

Sample Filo Sampla Name Panel
FO4 0880520006004-REP01553-10-SB.hid | 0880520006004-REP01563-10-SB | Identifiler Plus v1.3X

90 150 210 270 330 390

505 S0 _|SSPK_|MIX__OMR | CGQ

D Appl
A‘% Blggylsetgms

GeneMapper® ID-X 1.4

Project: IDP105111401-PCRQ-3500XL2-AT200-ST 1000

9000-

EEE SR 3273
1036 453

24000

16000-

8000

1 5.

6000 Sample File Sample Name [ Panel [sos \SQ SSPK_[MIX T OMR_|CGQ
3000 F04 0880520006004-REP01553-10-SB.hid | 0880520006004-REP01553-10-SB | Identifiler Plus v1.3X [ ] [ ] [ ] [ ]

90 150 210 270 330 390

15000+

10000+

=l !

T T T
X 9 24
104.91 140.82 24135
19908 10203 5038
24000 Y ! 13 25 !
16000 110.88 157.28 245.52
16322 7224 4359
FO4 0880520006004-REP01553-10-SB.hid | 0880520006004-REP01553-10-SB | Identifiler Plus v1.3X Bl B me
20 150 210 270 330 300
3300+
90 150 210 270 330 390 ZZIJD:

1100+

I S U ¥ | T O U O VU A S O G Y O S S

' it ; —t T ; 1 — : i 1
80.0 [100.0 |120.0 140.0 160.0 180.0 200.0 220.0 240.0 | 260.0) 280.0 300.0 320.0 340.0 360.0 380.0
FITI I I

AmpFLSTR Identifiler Plus PCR Amplification Kit
Equipment: GeneAmp 9700, 3500xL Genetic Analyzer
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The sexual assault
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Two cold cases that
happened in 18 years
ago will continue to be
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Team work
Let criminal
can not be
escaped.

et our
society be
more safe.
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Thank you for your attention
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When used for purposes other than Human Identification or Paternity Testing the instruments
and software modules cited are for Research Use Only. Not for use in diagnostic procedures.
Thermo Fisher Scientific and its affiliates are not endorsing, recommending, or promoting
any use or application of Thermo Fisher Scientific products presented by third parties during
this seminar. Information and materials presented or provided by third parties are provided
as-is and without warranty of any kind, including regarding intellectual property rights and
reported results. Parties presenting images, text and material represent they have the rights.
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