|ssues In the Use of Genetic
Technologies in Forensics




Forensic Science

How are DNA technologies being used for forensic purposes?

From whom are samples collected for criminal justice and
Identification purposes? Expansion?

Are these samples made available for other uses?
Privacy?

How are Federal and State forensic DNA policies and databases
coordinated?

Legal and social issues being raised?




| ~ “He’s dead, all right-ﬂaked
in the back-and you know this
- won't-be easy-to solve.”




Forensic Science

Application of science in the investigation of |egal
matters

Scientific knowledge and technology are used to serve
as witnesses in both criminal and civil matters

Science may not offer definitive solutions for all
scenarios; it does provide a special investigative role

Godl I1s“attribution” —1.e., who committed the crime







Human ldentity Testing

Forensic cases — criminal, civil

Paternity testing -- identifying father, nursery mix-ups,
Immigration, inheritance

Historical investigations

Population studies, human diversity, anthropology
Missing persons investigations

WESHOISES (S

Military DNA “dog tag”

Convicted felon DNA databases

patient sample mix-ups




DNA Anaysis Overview

e Forensic testing (Criminal)
— ~20,000 cases per year in U.S.
— 75% involve sexual assault

o Paternity Testing (Civil)
— ~250,000 cases per year in U.S.
— now use DNA, not serology

e Exclusions
— ~30% of all test results




Tissue Sources

blood
semen
tissue
oone, tooth
nalr root
saliva
urine




Methods

RFLP/VNTR typing

PCR - HLA-DQA1, Polymarker loci by reverse dot blot assay (SNP)

PCR — D1S80 locus (VNTR) typing by electrophoresis and silver staining
PCR — STR loci typing by capillary electrophoresis and fluorescence
PCR — mitochondrial DNA by capillary electrophoresis and fluorescence
PCR -Y STR loci by capillary electrophoresis and fluorescence

PCR - SNPs







124 Bodies
Recovered




World Trade Center (AA #11, UA #175)

9/11/01




Abduction/Murder

REWARD
$150,000.°°

For the arrest and conviction
of the person or persons Pr ed a.t Or S a.ft er
responsible for the murders

i nese e our children
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Charles 3. Courtney Jr., 37, of Hamilton, is accused of
tabbery, kidnapping and three counts of rape in an April 21, v D e 1 ek Risee 1
1998, attack on 3 21-year-old Hamilton woman in Fairfield. The S
waoman reparted she was abducted at a grocery store, raped in Ol ympics

the 4900 block of Factory Drive and robbed of her purse.
MATIONAL NEWS

A DMA sample from that crime arrived at * Court Wor't Hear Commandments
the state crime lab three days later. But it took Lasze
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MOMEMNT OF FREEL O

After falsely serving 19 years, Danny
Brown is home

BY DALE EMCH
BLADE STAFF WRITER

For almost two dezades, Danny

Erown hadn't walked outside a prison 1
without his wrists aeing shackled and | 14
armed guards at his side. nere
Yesterday, he emerged alone and ﬁ

unchained from the Lucas County jail

inta the pale afterroon sunshine Danny Brown hugs James McClogkey of Centurion

Shﬂrﬂ'_'," aftar EI_iLIIjEE granted hirm a Ministries, who was inwalved in hisfight to get a

: ; neve trial. THE BLADE/LISS DUTTON
niewy trial for a murder he's bheen
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imprisoned for since 1981 &% Finds oo

Fird-=-Houss
A chorus of "hallelujahs" rained down fraom about twao dozen friends and family T o =
rembers who weaized for his release at the back door of the jail. Bfore he could om Find s Car

talea ke fivct bon Aane af frandarn bice ranthor Fammin Preausn cosnnt bive it e boar

click hera!
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'DNA test Ireces man,
implicates brother

BATON ROUGE, La. (AP)Y—A lawsuit March 29 against Ter-
man who spent 19 vears in one of rebonne Parish prosecutors who
the nation’s toughest prisons until  blocked the DNA testing, alleging
DNA tests exonerated him—and civil rights violations and wrong-
implicated his brother—says he ful imprisonment.

believes in his brother’s claims of He was 28 when he was sen-
innocence. tenced to life in prison for raping a

'm not bitter. but 26-year-old nurse near a house




Vitnesses’

Too often these days, police say,
ey find themselves rolling up o
rime scexes where all they find is a
ody and a lot of uncommunicative
itnesses.

That'was the case with the murder
{ Timothy Mims.

Mims and two friends were paint-
g the inside of his home in Shreve-
ort, La., on Sept. 30, 1999, when a

pal green car resembling a Pontiac

rand Am or a Ford Taurus pulled
p outside.

Three young men gol out. All of

statements are much harder to get

city of nearly 200,000 residents.

The guninen entered the house.
One gunshot rang out. Mims died sev-
eral hours later, a .38-caliber bullet in
his back.

When Shreveport Police Detective
Tom Oster arrived at the scene, he
quickly saw a possible motive. An
empty shoebox with marijuana resid-
ue inside lay in plain sight, along with
little plastic baggies used to package
drugs. Any doubt that this was a drug-
related crime ended whe:* officers
found a two-pound brick of marijua-
-l - - % T 3 3.4

nesses, or so he thought. Despite be-
ing in the room with Mims when the
shooting began, neither witness
could give Oster descriptions of the
three suspects.

The detective says one of the men
told him he only saw a pistol coming
in the front door. The second said he

-saw nothing.

There is little physical evidence in
the fatal crime except for the bullet
taken from the young man’s body,
and without witnesses, Oster has lit-
tle to go on.

0 hrevenart Mims de i< (ne

Of 36 murders, authorities closeq
86% of them.

Oster says the case is typical o
what authorities face these days. Ii
the 1960s, homicide cases were bui
around the statements of witnesseg
“There were people telling you whe
they saw. You can write that off now,
he says.

More than four months after thg
Killing, Oster is convinced that Mi
friends saw a little more than they
are saying. “They knew what was go
ing on,” he says,

However vou can’t m




For those on the fringes,
leads harder to come by

Tami Lynn Heckman could not pace a
stray animal and ignore it. But the &¢ 6:-
tive girl who could cry at the sight «f a
hungry puppy had a darker side. Heoh-
man was a prostitute who liked coci ne.

Her mother, Sue Carter, says she oli¢n
told her middle daughter that she
wouldn't live to see 21 if she remaine ! a
“working girl.” Heckman died with ihree
bullets in her back on May 13, 19385, =
her hometown, South Bend, Ind. She wus
20. Her Kkiller has never been caugh!

Carter believes that the police in-

vestigating the murder then put the case
“up on the shell” quickly. “If your cii:jd
wasn't perfect liitle Susie Jones,

cheerleader, the college graduate ¢

.‘I

WalasbzlalNB i 0 53 S S

Police believe she was riding in her ¢
and was jumping from the vehicle whe
she was shot with a gun she had carrie
in her purse. She ran about a block to
ouse where she died. It was 1:56 a.n
The gun was never found. There were
usable fingerprints in the car. The pe
who found Heckman didn’t see anythin

Mike Swanson, who heads the St. J
seph County special crimes unit, sa
Heckman'’s occupation “makes no diffe
2nce to us. She'’s a victim. Regardless (
what she did beforehand, she’s a victim

Swanson says the real problem is thi
the case “is a little short on evidence.”

He says a detective recently reviewe

~oeeve and i looKing at some leads. )
; A . R STl

L]
il




FEATURE ARTICLE

The Role of DNA Evidence
in Finding and Convicting My Assailant

By Debbie Smith
Williamsburg, Virginia
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By Andrea Melendez, Rochester (N.Y.) Democrat and Chronicle,

e g .
‘oF USA TODAY

Daughter slain: Ann and David Scoville want larger DNA databases.

the death penalty. His move in-
jected the DNA issue into the presi-
. dential campaign and reflected the
ing importance of DNA testing

In capital punishment cases. -

A day after Bush said he would
back a reprieve, Virginia Gov. Jim
Gilmore ordered new DNA tests for
a man whose death sentence for
murder was cothmuted to life in
prison six years aio because a DNA
profile raised doubt about his guilt.
Now, with more sophisticated test-

In California, Assemblyman Ken
Maddox, a Republican from Orange
County who wants all felons tested,
was on the short side of a party-
line vote by a Democrat-led panel.
The loss was galling for Maddox, a
former cop who knew the power
of DNA. In 1996, a database linked
a convict to a murder for which an-
other hma?:ln ’t;d; been arrested. 'l'{)le
case ' investigated by
Maddox’s ex-colleagues.

_*] thought it should have been a

¥DNA collection
database, continues to lead other

ples from convicts. Meanwhile,
e failed in 11 states this year and

Va. leads convi

Virginia, the first state to have a D!

states, as of Jan, 1, in collecting sarf

Eroposals to expand DNA testing hif}
ave been approved in six. b 1

States that
have collected
the most DNA

samples from
convicts

Virginia
California i
Alabama i
Florida §§
Washington
hio




PATERNITY TESTING

Two alleles for each
autosomal genetic marker




field jefferson =—————peler jefferson
1707-1757
Ercthers Peter and Field
received the Y chromosome

from their father. Sally Hemings had 7
martha thomas jefferson sally  children, The chrom-
wiryles 1743-1826 hemings osomal match was

T T TS MIETEE made through her
youngest son, Eston,

T thomas edy harriel  beverly  harriel madison  eston

jefferson 1790- ! 113d 1 788-7 [801-7  1805- 1 a04-
1879 1877 1852

lefterson's legitimate

daughter, Martha, gave

him 11 grandehildren.

Their deszendants number

more than 2000 today, john wayles heverly

but do not carry the Y jefferson jefferson

chromosame, since 1833-1832 1838-1908

they are Ihe offspring of a
daughter.

carl smith

jefferson
18751941

———————

heverly frederick william magill carl s
jefferson jefferson jefferson jr.

1 505- 1960 1907-1956 1910-1 948
living male descendant
of field jeflerson

Y . john weeks oI mary esther
:l EEEEEEEE !Eﬁﬂl’sﬂﬁ § ] 2ilerso
i 1548 A 5 1547

The DNA bloodtest of a
male descendant of
Field lefferson matches
John Weeks Jefferson's.




Evidence Snowball
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Non-human DNA Applications

Wildlife issues ar e applying DNA methods
mor e frequently

£ Smuggling

&5 Poaching

&5 Population management




Botanical Witness
for the Prosecution

Rugged individual. Palo Verde trees
show a lot of genetic variation




Database

&< A database is an organized file or files of data that can be
searched to retrieve information

& DNA databases compare crime scene evidence to a
database of DNA profiles obtained from convicted

offenders for INvVestigative leads







Database Files

&5 Convicted Offenders File

& Forensic File

&5 Missing Persons File

&5 Relatives of Missing Persons File
2 Human Remains File

&5 Population Statistics Files

& Suspect Files




DNA Databasing Creates Other Successes

Collaboration and cooperation - laboratories work
together and continue to work together on technology

L aboratories collaborate on DUSI NESS processes

L aboratories work together on INvestigations

L aboratories continue to provide NEW 1deas for DNA
typing and data banking




Australia
Austria
Belgium
Canada
Croatia

Czech Republic
Denmark
Estonia

DNA Databases

|mplemented or Planned (2002)

Finland New Zealand Slovak Republic
France Norway

Germany Northern Ireland

Hong Kong  Poland

Hungary Portugal Switzerland
Italy Scotland United Kingdom
Netherlands  Singapore United States




While there are different policies and practices among
countries that employ forensic DNA databases,

the genetic data are sufficiently compatible for exchange
on an international level to assist in resolving crimes




With Success

Expansion of crimes

Expansion to include arrested persons

Expansion to include indicted per sons

Terrorism related offenses




Rights of the Individual vs. Societ

Reno: Study broad DNA testing

Commission would consider
FIRANDA sampling everyone arrested

=
d | 9 i : rd Willing
ta ltlon R | e s e | SWWEEPSEAKE
You have the right to ; C()ntr(}w-'-ersy

remain silent and refuse | justi . : e cuts sales of

kiﬂswer questions. 3
magazines

ftnything you say
ay-be used against

= ¢ uhave the right to
consult an attorney
sfpre speaking to

1 . attorhey present during
~ " gquestioning now or in
j.he future.
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Data Stored

Persons convicted of specified crimes

Crime scene specimens
Unidentified human remains
Relatives of missing persons
Suspects???

DNA Samples




Data Stored
Privacy

Can suspects (exonerated) be searched against other cases
at alater date?

Can human remains be searched against unsolved cases?
Privacy protection for relatives of missing persons!

Should DNA samples be stored?




Preserving Prosecutions

Old cases may fall under statute of limitations

Describe unknown perpetrator by DNA profile (John Doe
warrant)

Extend Statute of Limitations

Repeal or eliminate Statute of Limitations




Privacy Concerns

e To Address concernsthat DNA data & samples will be
used inappropriately

— Limited Access to the DNA data & samples by Law,
Regulation, Policies/Procedures

— Employ Law Enforcement Identification Markers
[useful for identification purposes only and does not
reveal “medical or disease-related information”]




Federal Law




DNA ldentification Act of 1994

e Authorized a National DNA |dentification Index

e Reguirements for the type of information contained in the Index,
and

e Requirements for Participation in the Index.
— 42 U.S.C.A. 814132




Type of Information

DNA records of Persons Convicted of Crimes
Analyses of Samples Recovered from Crime Scenes
Analyses of Samples from Unidentified Human Remains

Analyses of Samples Voluntarily Contributed by Relatives of
Missing Persons (1999 Amendment)




Type of Information

* |ndex shall include only Information —

— Based Upon Analyses Performed by or on behalf of a
Criminal Justice Agency in Accordance with the FBI
Director’ s Quality Assurance Standards;

— Prepared by Laboratories and Analysts that Undergo
Routine (twice ayear) External Proficiency Testing;
and




Type of Information

* Index shall include only Information —

— Maintained by Federal, State and Local Criminal
Justice Agencies that allow limited disclosure of stored
DNA samples and DNA analyses.




Limited Disclosure

 Veay Limited Accessto DNA Samples & Analyses

— To Crimina Justice Agencies for Law Enforcement
| dentification Purposes,

— In Judicial Proceedings, if otherwise admissible
pursuant to applicable statutes and rules;

— For Criminal Defense Purposes, to a defendant who
shall have access to samples and analyses performed in
connection with his’her case;




Limited Disclosure

 Veay Limited Accessto DNA Data & Samples

— If Personally Identifiable Information is Removed, for a
Population Statistics Database, for |dentification
Research and Protocol Development Purposes or for
Quality Control Purposes.




QC And Privacy Requirements

 DNA Act expresdy provides that ACCESS to the National
Index is subject to CANCELLATION if these QC and
Privacy Reguirements are not met.




Federal Privacy Requirements

e |mposed on States

— Through Participation in the National DNA Index
System - NDIS [42 U.S.C.A. 814132]; or

— Through their receipt of Federal Byrne Grant [DNA
Act, §210302] or Forensic DNA Laboratory
|mprovement Program Funding [42 U.S.C.A. § 3796kk

et seq.].




Federal Privacy Requirements

*lmposed on States by --

Federal Law




Federal Privacy Requirements

o Federal Statutory Reguirements Imposed on States —

— For Participation in NDIS - Express Provisions in the
Memorandum of Understanding that Must be Signed by
State Official Having Authority to contract on Behalf of
the State




Federal Privacy Requirements

o Federal Statutory Reguirements Imposed on States —

— For Receipt of Federal Funding - Express Provisionsin
the Statutory Assurances Form that Must be Signed by
the Head of the Agency Applying for the Grant




State Law

Data are a little dated, but indicative of 1ssues




Penalties for Unauthorized
Disclosure

e Over 60% of the State laws contain provisions that
penalize the unauthorized disclosure of DNA data & /or
samples

— Most state laws penalize as a misdemeanor offense




Penalties for Tampering with
DNA Sample

» Fifteen State laws contain provisions that penalize attempts
to tamper or tampering with a DNA sample

— Most state laws penalize as afelony offense




Disease Assoclations

& Certain associations with STR locl and disease have been
reported

&5 Expansion repeats have been directly involved in certain
diseases

& The forensically employed STRs do not encode proteins
and thus are believed to not be associated with
characteristics that may impact on privacy of the
Individual

&5 Relative risk 1s so low to provide any information (do not
confuse association with direct relationship)




Assoclations

2 THO1 (an STR) In first intron in the gene tyrosine
hydroxylase (TH)

&5 TH locus encodes an enzyme involved in synthesis of
catecholamines

&5 TH locus Is a candidate gene for associations with
neuropsychiatric diseases - bipolar disease and
schizophrenia

&5 There may be mechanisms that are involved with TH




Assoclations

: THOL1 10 alele has been reported to be associated with SZ (French
Tunisian)

: No family history associated with allele

:  Other studies show no association with 10 alele

: No data support prediction for susceptibility to BPD or SZ
: Even if one could use THO1 data the value is low

: 0.5-1.0% of population has BPD, if THO1 had ardative risk of 2, the
Individua’ s reative risk would increase to 1-2%




Conclusions

How are DNA technologies being used for forensic purposes?

From whom are samples collected for criminal justice and
Identification purposes? Expansion?

Are these samples made available for other uses?
Privacy?

How are Federal and State forensic DNA policies and databases
coordinated?

Legal and social issues being raised?




cLl0:  SCIENCE MADE THEM..
“Ig8)" BUT NO MAN OWNS...

B




