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‘ Historical Perspective on DNA Typing

Sir Alec Jeffreys 2007:
DNA is an important part of www.dna.gov
the criminal justice system Justice for All Act
($1B over 5 years) 2007

Identifiler 5-dye kit 2002 YV-STRs
UK National and ABI 3100
Gill et al. (1985) Forensic Database launched CODIS loci PowerPlex® 16

application of DNA ‘fingerprints’ (April 10, 1995) defTEd

998 2000 (16 loci in single amp)
Nature 318:577-9

STR typing with
FSS CE is fairly routine
Quadruplex

1994

1996
First commercial
fluorescent STR

First STRs multiplexes
developed 1992
1990 Capillary electrophoresis
of STRs first described
1985
PCR developed (1983) http://www.cstl.nist.gov/div831/strbase/training.htm
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‘ Overview of Steps Involved in DNA Typing

B0 gz 1so 1s0 20 240 2rO 300 30 360 390 420

2000 | THO1 TPOX

2500 |

2000
GA Penta D
Penta E

1500 |
1000 |

500 |

and Separation with Capillary Electrophoresis

Minutes
? Tdo ) 2da 2o =io = g
s b
L ™

DNA Quantitation using

Slot Blot or GPCR Genotyping by Comparison to Allelic Ladder

http://www.cstl.nist.gov/div831/strbase/training.htm
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Position of Forensic STR Markers on
Human Chromosomes

[~ ;
TPOX 13 CODIS Core STR Loci
= http://www.cstl.nist.gov/div831/strbase/training.htm
D3S1358

-

D5S818 D8S1179

Sex- typlng

-
ent

aE] E F D19S433; ..

D168539 D18851 D21Sll

Penta D —
15 1? 1'.’4 20 Y JIVERSITY
w COLLEGE OF MEDICINE

=
D13S317 @
14

AmpF|STR® 0 100 130 140 160 180 300 230 240 360 380 300 30 340 380
- D8S1179 D7S820 L
Identifiler™ “ D21S11 |CSF1PO Faoon
1000
6FAM
bl ‘ ‘
(blue) M THo1
D3S1358 ” D13S317 D16S539 [»S1338  fams
2000
[ie] iz IEI‘
(green)
TPOX
D19S433 VWA j D18S51 L oo
NED &JI u . fl L 2000
(yellow) ] L
AMEL D5S818 EGA (e
{1000
PET oo
iz}
(red) i
800
{600
Faon
oz Fomo |
100.00 [138.00] [760.00] 300.00
[150.00]

hitp:/fwww.cstl.nist.q3Wa831/strbase/training.htm -




Crime Scene - Two Suspects

[ 0351358 | i | T FGA
R L L A B R T
120 140 160 120 200 220 240 260
Suspect | 2Blue  Suspect |
1000
Suspect 1 M | <o
i i &
e
Suzpect [l S Elue  Suspect [l
S t 2 1000
uspec M -
Crirne| Sc... Evidence 11 Blue  Evidence
Evidence VM oo
oS00
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Butler, J.M. (2003) Forensic DNA
Typing. 2** Edition, Box 1.3, p. % -

August 17, 1998 D

ceientifis swrtainty,

sey = A

NA History

FBI Report on #
Ana|ySIS Of Stain [ e 08/17/08
on Monica v ik analymip 1 Tewmee 202-324-4105
Lewinsky's Blue T e E e
Dress
Resualts of Framipations:

Decayribonucleic acid (DAl profiles for the generic locl
TEA4d, DLTIFR, D157, DE&11Y, DL0A28, DIS110 and NTS46T were
developed from HaeIT1-digested high molecular weight Gbm
sxtracoed from specimens R3% and Q3743-1lla semen stain removed
from specimen $3341). Basmed on the resulta of chess seven
genctic lock, apcciven H3S (CEINFON] 12 the moucce of bhe BhA
sbtained Egem opecimen g3243-1. to a reasenable degree of

W Died-RELE examipatieny wero condueted on apesimen 02243-
2 la eemen groin removed from opecimen QEz43).

L e, 60

e~ 7IE a7
A 2, 200, B0

iy — FFF o, % 8

hittp/iwaw Jaw.umbkc.edufaculty'projecisfirials/clinton/lewinskydress atml
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DNA Backlog
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DNA Advancing Criminal Justice Through DNA Technology
INITIATIVE

Home | Grant Funding | Training i from NLJ | State Profiles

Crr—

DNA gov = Training
DNA Analyst Training

Program : o
L Forensic DNA Training
I Training Resources

About Forensic DNA DA gov offers free, self-paced online courses.
g P Need help logging in?
DNA Databases )
Getting Started
Reducing the Backlog

Reset your password
Request username
Solving Crimes Step 1: Register once to take any of these courses.

Identifying Persons and Step 2: Review the course list below and select a tille to learn more, login and start the course.

Victims
Postconviction Testing For additional courses. see the Mational Institute of Justice's training page for forensics.

Tu,)ls f.ur Forensic Course Catalog
Scientists

Services for Laboratories Course Audience
Statutes and Case Law What Every First Responding Officer Should Know About DNA Evidence R emant

‘Other Resources for DNA What Every Investigator and Evidence Technician Should Know About DNA Law
Information Evidence Enforcement|

Collecting DNA Evidence at Property Crime Scenes Law

et
Browse by Audience Erinciples of Forensic DNA for Officers of the Court

SRR REEe e (e e e =
TEEEREEEE KB EG
S
=]
=

Officers/ Investigators See also an accompanying case study (opens in new window]. Courts
DNA—A Prosecutor's Practice Notebook Courts
AT SEE TS Crime Scene and DNA Basics Farensics
Officers of the Court Laboratery Orientation and Testing of Sodv Fluids and Tissues Forensics
Crime Lab Managers Laboratory Safety Programs Forensics
DMA Extraction and Quantitation Forensics
Researchers DA Amplification Forensics
Policymakers and Amplified DNA Product Separation Forensics
Lawmakers STR Data Analvsis and Interpretation Forensics

A

FNHA2

02t

;

i
s
0z
30
Pai
Ve

St=O0I0IA HESH AEEZE = RANS A&
o Combined DNA Index (CODIS)
o Interpol Standard Set of Loci (ISSOL)

o European Standard Set (ESS)

SN 0I20Ae tHa SEX &0

0=

= Y MM STR, OIEZE2I0F DNA EE AtE
o ROHEQ 32 W3

o SN M0 |2
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STR Loci Present in Commercial Kits

U.S. Europe
PP16 Identifiler MiniFiler  ESX/ESIMT7 NGM SEfiler SGM Plus
TPOX TPOX
CSF1IPO  CSFIPO  CSF1PO
D55818  D5S818
D75820  D7S820 D7S820
D13S317 D138317  D13S317
FGA FGA FGA FGA FGA FGA FGA
VWA VWA VWA VWA VWA VWA
D351358 D3S1358 D351358 D3S1358 D3S1358 D3S51358
DB8S1179 D8S1179 D8S1179  D8S1179 D8S1179 D8S1179
D18S51  D18S51 D18551 D18S51 D18551 D18S51 D18S51
D21S11  D21S11 D21511 D21S11 D21511 D21511 D21S11
THO1 THO1 THO1 THO1 THO1 THO1
D165S539 D16S539 D165S539 D16S539 D16S539 D16S539 D165539
D251338 D251338 D2S1338  D2S1338 D2S1338 D251338
D195433 D195433  D19S433  D19S433  D195433
. . D1258391  D125391
UsS.is |00k|ng to expﬂnd D1S1656  D1S1656
: D25441 D25441
the core loci (18-20 total) | 52200 octaie
to provide more international overlap | p22s1045 D22s1045
SE33 SE33
Penta D . .
Penta E http://www.cstl.nist.gov/div831/strbase/

Kite £ & A (validation) & Dt

S84 B OIE A
DIE=o| MY Kithll Thet B}
MEE2 SEXZ A Kitoll O

- RHXEAHIE 2D

- et=0101 2 HetE Kit AHE

et Bt

=& AHE A Kite JHE
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‘ Q16 multiplex PCR system

2045 Q16 rualiplex Geld trg  Q16_mbiiplex | |
D253 1 [DESBIE ] [DIZS391 ] [DZOSTt
80 100 20 Ad0 A6 130 200 0 1 260 ] 300
0
: —
by B2 B [
m
9948 Q16 mutiplec Cold tag Q16 _mubliplex .
[DeSTET [DASTEE ] [oTSEET 1
20 100 20 14 1 20 240 60 80 300 30 o
00
1000-
I M \]
L ] [ M
el 6]
9948 Q16 maltiplec Gald taq Q16 subtiplex T []
| DI ] [DIsE | DIz ]
w o o w @ 0w m
600
o
A b A % %
] il
3948 Q16 mllipler Cd tg | Q16_mubliplec ]
[DISTEIZ 1 [DIESEET [LtE i a—
w o w ® W W™ om ™ W m -
1800
1200
0.
L4 WURNER
BN EEELE EEE]
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=4 U R84 8P 28
o Y-STR: &t=012 AZ20 HEe m&A &&
o MONA : 018, 228, 3L &9

& BAE Mg =s
o Mass Spectrometery
o Next Generation Sequencing
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US Y-STR Database

US Y-S5TR

| http://www.usystrdatabase.org

US Y-STR Database

Release: 2.3 | Last Updated: 07/31/2010

FEEREVEEES  Input Haplotype(s) From Your File

Common Markers
DYS19

DYS390

E v
DYS437
|

DYS456

Al
African American

Asian N
Caucasian i

Mixture Analysis Tools

DY53801

[ &

DYS392

DY5439
O | |
DYS635 (YGATACH)

DY538911

= P ‘
DYS393
®

DYs5448

- 7 ‘

YGATAH4

Forensic mtDNA Database

lAmanager - a forensic mtDNA tool

Windows Internet Explarer

G

~ [ &) htip://mimanager.yonsel.ac.ky/sample_manager.php

i http://mtmanager.yonsei.ac.kr

W I@m(DNAmanage%amrensic DM A tool ]71

meNAmunager Welcome, Colleague
| sample |[“Hatch | Query || Home |

Group List Sample List

Add | Edit | Delete Add | Edit | Delete | Import | Export | Print

Name Description Sample I | Expected HG | Estimated HG | np 16024-16569 np 001437 np 438-576
Demo-african  FSE: Genet (2008) 2:45-64¢ 16164 16172 161827 16183C 16189 16223 162..| 73 150 263 308.1C 309.2C 315.1C
Kooz nat Nga1 16111 16129 16223 16257A 16261 16298 73150 263 315.1C
Demo-Casework Skeletal Remains of Korean | K003 D4/G Duc 16223 16224 16362 16518 73282309.1C 315.1C 489
Demo-European EMPOP (www.empop.org) || KOD4 M7b2 W7b2 16129 16189 16223 16257 16287 16298 73150 100 263 315.1C 439
Demo-Hispanic FS|: Genet (2008) Z:e45-24f  KOOS Dsb D5t 16189 16223 16362 16519 73146 150 252 263 309.1C 309.2C 31... 456 489
Koo D4a D4 16086 16129 15223 16362 16519 73152263 315.1C 489
K007 17b2 b2 16129 16189 15223 16242 16287 15298 73150 199 262 308.1C 315.1C 439
K008 BEb BSb 16140 16183C 16189 16243 16355 16518 73103 263 309.1C 309.2C 315.1C 5234 £24d
K008 1100 [ 16085 16223 16311 73283 315.1C 489 £72.1¢ 573.2]
Ko10 Adc Adc 16223 16280 16319 16362 73 200 235 263 309.1C 315.1C 5234 524d 573.1(
< 2 kot G2a1 G2al 16183 16223 16227 16278 16362 73146 207 263 315.1C 439
i s K12 108 W10a 16129 16148 15193 16223 16311 16357 16487 73146 152 262 308.1C 315.1C 489 5230 5240 57
Mame Demo Asian K012 neat Neat 16111 16128 16223 162574 16261 73150 195 262 309.1C 309.2C 215.1C
e [ K14 84 B4 16182C 16183C 16189 16217 16298 73150 195 263 308.1C 31E.4C
Ko1s Glat Glat 16075 16223 16325 16362 16513 73180 283 31E.4C 489
o0 Korean Ko B4b1 B4b1 16136 16175 16183C 16189 16217 16218 16519 560 58A 711G 73263 309.1C 308:2C... 499
Deseription ‘;';UJ é‘jg:' e (2008} K017 Asa Asa 16187 16223 16290 16319 73235 263 315.4C 5234 524d
v o Ko1g Bacta Bacta 16183C 16189 16217 16311 16518 73253309.1C 215.1C
e o Ko1g Nea3 a3 16129 16223 162574 16251 73150 283 308.1C 315.1C
K020 1oa 1oa 16223 16234 16316 16362 16513 73263 308.1C 308.2C 315.1C 439
i M4 12345678910 bl
No. of Samples 592
< | >
22 3 @ 2EY -
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INNOCENCE PROJECT
TR AN RRRORTRT AR

CONVICTION
A NEW FILM BASED ON
AN INCREDIBLE TRUE STORY

Help Free the
Innocent: Donate
Today

E-mail List Sign-up =

KNOW THe cases : UNDERSTAND THE causes :

ABOUT : DONATE : NEWS & RESOURCES

» Faces ef-Exoneration

Espaiiol »

Federal Government Overturns Policy Blocking
DHA Tests

Aftorney General Eric Holder (left) announced Nov. 18
that the U.S. Department of Justice reversed a Bush-
era policy forcing federal defendants to waive their
rights to DNA, testing in erder to plead guilty.
Innocence Project Co-Director Peter Neufeld said the
old policy “never made any sense.” Photo: Ryan J
Reilly.

MORE =

The Innocence Project is a national litigation and public policy
organization dedicated to exonerating wrongfully convicted
people through DNA testing and reforming the criminal justice

system to prevent future injustice.
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A highly dangerous mystique that surrounds DNA is :

‘If there Is DNA evidence that
matches the suspect then he
must be guilty of the offence’.

Gill P and Buckleton J (2010), FSI: Genetics

kishin@yuhs.ac
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