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Box 6-A—Previous Surveys on Forensic DNA Testing

At least five surveys on forensic DNA testing have been done previously, and provide a gauge of how quickly
interest in DNA testing has increased. The first was conducted by the California Association of Crime Laboratory
Directors DNA Committee in September 1987. It was an informa poll given to members of the American Society
of Crime Laborator%/ Directors (ASCLD) present at the 1987 annual meeting in Ernmitsburg, MD. At the time of
the survey, levels of awareness and understanding of DNA typing among crime laboratory personnel were much
lower than current levels. Respondents were asked if they did serological testing, and if so, they continued with the
survey. Eighty-seven laboratories responded to the additional series of questions; 70 laboratories had discussed or
considered the feasibility of DNA typing, while 17 had not. When asked if their laboratory had formed an opinion
(apolicy) on DNA typing, more than half (37) of the laboratories who had discussed the DNA issue had formed
a policy. Of those, 20 labs responded that DNA testing was valid as a routine tool, and that they might contract out
DNA typi ng%. Seventeen felt that DNA typing was not yet appropriate for casework Of the 33 whose laboratories
had not yet formed an opinion on DNA typing, 13 felt DNA typing was not yet appropriate for casework and 5 felt
that it was avalid tool and that they might contract out DNA typing on selected cases.

A second small survey was conducted at @ DNA workshop at the University of New Haven, CT, in spring 1988.
The results indicated that respondents were planning to implement DNA typing in collaboration with university
labs, blood banking centers, and DNA typing labs. This indicated that each forensic laboratory planned to implement
DNA typing in cooperation with a local collaborator, which could lead to a Situation where labs would use a variety
of different approaches and techniques with no standardization of the methodologies. However, when asked if there
should be a standardized procedure, all respondents said one should be developed. According to the respondents,
the following aspects should be standardized: DNA extraction Frocedure, restriction enzyme used, electrophoresis,
Southern blotting, definition of probes, and data analysis. All those surveyed indicated there was a need for a
nationa DNA data center. Information that should be incorporated into such a database included restriction
enzymes, DNA standards, DNA probes, autoradiograms, DNA polymorphism population distributions, and DNA
typing results in digitized form.

In part to assess its projected workload for DNA testing, the FBI conducted a small survey at the September
1988 ASCLD annual meeting held at the FBI Academy in (guantico, VA. From asurv ﬁopulation of 168 crime
laboratory directors, 75 questionnaires were received (a response rate of 45 percent). Of those who responded, 34
crime lab directors representing 31 systems anticipated implementing some form of DNA typing by January 1990.
Four laboratories would not have an impact on the FBI's workload, either because they were Federal labs, Canadian,
or dready performing DNA typing onsite. Approximately 120 investigations had been referred to these Iaboratories
at that time. The remaining 27 laboratories that responded positively had submitted budget requests but had not yet
received approval. The FBI assumed that the 93 laboratory directors who did not respond were not planning to
implement onsite DNA testing, a the time aerting them to the possibility that much of this casework could be
referred to the FBI. The OTA survey, however, indicates that plans for onsite testing are more widespread than at
the time of the FBI survey.

Findly, two telephone surveys were conducted at court expense in early 1989. These telephone surveys of
crime laboratory directors and molecular biologists were introduced in the ease of Sate of Indiana v. Hopkins to
raise questions about the admissibility of DNA typing results. The “Survey of Members of American Society of
Crime Laboratory Directors’ was responded to by 241 crime laboratories. Responses for the “Survey of Scientists
Regarding DNA Typing” were elicited from 215 members of the Molecular Biology and Genetics Section of the
American Society for Microbiology. Survey questions ranged from assessing whether DNA tests performed by
private laboratories were ready for casework to identifying potential scientific problems with DNA typing. (The
actual surveys and results Were unavailable for review by OTA.)

SOURCES: Office Of Technology Assessment, 1990, based in parton California Association of Crime Laboratory Directors’ DNA Committee,
“DNA Survey,” Report #2, Nov. 19, 1987; H. Lee and R. Gaensslen, “ The Need for Standardization of DNA Analysis Methods
and a National DNA Database, " paper prepared for the meeting “DNA TechnologyIn ForensicScience,” Quantico, VA, May
31-June 2, 1988; J. Kearney, Federal Bureau of Investigation “FBI Survey at 16th Annual Symposium on Crime Laboratory
Development,” September 1988; and W.F. Rowe, “DNA Testing Not Ready for Court? A Tale of Two Surveys,” Journal Of
Forensic Sciences34(4):803-805, July 1989.
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Federal Bureau of Investigation Academy: Headquarters
of the Forensic Science Research and Training Center,
Quantico, VA.

By January 1988, FSRTC had implemented DNA
typing trials onsite. Personnel were trained and
given proficiency tests through December 1988, and
once the find validation process was completed, the
DNA Analysis Unit, located at the FBI’ s headquar-
ters facility, began accepting actual casework from
other crime laboratories. Thefirst case was reported
in March 1989. A great deal of ongoing research at
FSRTC still supplements DNA typing casework at
the headquarters DNA Analysis Unit. Currently four
laboratory personnel at FSRTC are doing DNA
typing research and four others are involved in
training and the development of a proficiency testing
prograrn(13). The FSRTC spent 20percent ($104,200)
of its research and training equipment budget on
DNA typing and 36 percent ($143,200) of its supply
budget on DNA typing in fiscal year 1989 (13).

As of July 1989, the FBI had received 536 case
submissions consisting of 2,619 individual DNA
samples (11); by November 1989, the number of
cases had risen to over 1,000 (13). The FBI estimates
the cost per sample to be $98.50 (this figure includes
labor but not the costs for facility use) (8). (See table
6-1 for equipment needs to perform DNA testing.)
Monthly costs (excluding labor) have been esti-
mated at $18,100 ($217,200 per year). However,
because the FBI expects to process 25 percent more
samples in the future, the annual amount has been
adjusted to $271,500 (table 6-2). The $217,200
figure was based on the workload of five techni-
cians, while the $271,500 is based on a full staff
laboratory of seven technicians; currently there are

Table 6-l—Equipment Needs To Conduct DNA Typing

Approximate cost per item

Equipment item (dollars)
Autoclave (benchtop)............. 4,600
UV spectophotometer . ............ 12,000
UV transilluminator ............... 2,300

2,500 (minimum of 2)
400 (minimum of 4)

Electrophoresis power supplies . . . ..
Electrophoresis tanks. . ............

Microfuge (generaluse) ........... 1,200
Microfuge (dedicated to radioactive

iSOtOPES) . ..o v v 1,200
Microliter pipettor (variable range) . . . 250
Water baths . . ................ ... 2,000 (2-3 required)
Vacuum centrifuge*............... 4,300
Ultra-low temperature freezer .. .. ... 6,300
Environmental rotary shaker*....... 5,100
Vacuumoven*................... 1,000
Gel photography equipment . ....... 1,000
X-ray film autoprocessor’ .......... 7,100
Platform shaker* . ................ 1,000
Benchtop radioisotope counter OR .. 2,400

Liquid scintillation counter . . ... ... 12,000
Radioactivity survey meter ......... 250

Intensifying screens (pair) .......... 300 (5pairminimum)

® Denotes items considered desirable, but not absolutely necessary to
conduct DNA typing.

SOURCE: Federal Bureau of Investigation, 1988.

six technicians working in the DNA Analysis Unit
(13). At the moment, one technician can extract 25
to 30 samples per week. Based on a 48-week work
year, the FBI anticipates an annual processing
capability of 10,000 samples (8).

The FBI is transferring DNA typing technology to
State and local crime laboratories through collabora-
tive research projects, technical training courses,
seminars, and publications (10). Scientists from
State and local crime laboratories can participate in
the Visiting Scientist program, through which foren-
sic examiners learn DNA typing techniques (10).
Analysts from at least 16 crime laboratory systems
have participated in this program and 9 other
systems are scheduled to participate in fiscal year
1990. In addition, free training courses are offered
by FSRTC to personnel from State and local crime
laboratories. Courses run from one day to several
weeks. One-day courses are taught onsite by the FBI
scientists; a 4-week course held two times since
January 1989 has trained 60 students, and will be
offered four times in fiscal year 1990, training 120
more students (13).

Two FBI symposia on DNA typing have included
presentations by research scientists from academia,
private labs, and the international forensic science
community. (See box 6-B for information onuses of
forensic DNA typing in other countries.) In addition
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Table 6-2-Operating Expenses for
the FBI DNA Analysis Unit

Estimated cost per sample excluding labor

(10,000 samples per year) .......c..c...... $ 28.50
Estimated cost per sample including labor
(10,000 samples peryear) . ................ 98.50

Monthly costs (excluding labor) . .............. 18,100.00
Yearly rests (with an estimated 25%

moresamples) .. ... 271,500.00
SOURCE: Federal Bureau of Investigation, 1989.

to these technology transfer mechanisms, the FBI
publishes Crime Laboratory Digest quarterly, which
has devoted several issuesto DNA technology.

Following a suggestion at a June 1988 FBI
seminar on DNA technology, an FBI Technical
Working Group on DNA Analysis Methods
(TWGDAM) was established. It first met in Novem-
ber 1988, and held three meetings in 1989, with the
mission to evaluate DNA typing technologies used
in State and local crime laboratories. To date, FBI,
Lifecodes Corp. (a private company), and Canadian
methods have al been considered. The group
provides a forum for these labs to share information,
protocols, and ideas related to DNA typing (12). It
will also establish guidelines where appropriate
(16).

Thirty-one representatives from 16 laboratories in
the United States and Canada were chosen to serve
on TWGDAM, based on how close the labs were to
doing DNA typing. Initialy, two representatives per
lab were selected, although this has since been
reduced to one per lab to alow other facilities to
participate. Two academics were also chosen, one as
a technical adviser for the polymerase chain reaction
(PCR) method and the other for the restriction
fragment length polymorphism (RFLP) technique.

Two TWGDAM subcommittees have been
formed. One is addressing database developments
and the other is considering quality control and
guality assurance issues. The database subcom-
mittee developed a theoretical model that was
completed in October 1989. The FBI plans to create
aworking prototype of the model, to use for pilot
studies with crime laboratories (4). The final report
on quality assurance was published in July 1989
(16). TWGDAM will not be running a proficiency
testing program. However, samples may be sent to
TWGDAM members who are using the FBI method
to measure the precision between laboratories.
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An issue of the Crime Laboratory Digest devoted to
DNA typing.

STATE AND LOCAL CRIME
LABORATORY INVOLVEMENT

Since the 1920s, when the first U.S. crime
laboratories were established in Los Angeles and
Chicago, they have proliferated across the country.
Over half of those now operating opened their doors
after 1970, often through Law Enforcement Assis-
tance Administration funding (15). Currently, more
than half of the crime laboratoriesin the United
States provide at least some forensic serology
services (2). The OTA survey of State and local
crime laboratories revealed a wide range of efforts in
DNA typing. Each State and local system has set up
a crime laboratory uniquely suited to their needs.
More often than not, DNA typing has become apart
of those needs (box 6-C).

The number of nonclerical staff membersin alab
ranged from 1 to 160, with an average staff size of
22. The OTA survey found that annual budgets
ranged from $10,000 to $12 million, with an average
of $1,269,000. It should be noted that 18 percent of
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Box 6-B—Uses of Forensic DNA Tests Internationally

An informal OTA survey in January 1989 of 40 countries found that at least 15 have implemented or are
exploring forensic applications of DNA tests'with most expecting to perform DNA typing of forensic samples in
late 1989 Or 1990. Two-the Republic of Korea and Y ugoslavia-reported that such use of DNA identification was
not planned. South Africa indicated that DNA typing iS used only for medical applications at present, but embassy
staff did not say whether this might be broadened to forensic uses. Yugoslaviaalso reported that such tests are used
for medical applications.

The extent to which DNA typing technologies have been used abroad varies. In the United Kingdom, where
forensic applications of DNA typing originated, single-locus and multilocus approaches have been fully accepted
for criminal, paternity, and immigration casework Over the past two years, Norway has gradually begun to use
DNA typing in selected penal and civil cases. In other countries, DNA profiling isin an early, exploratory phase,
with law enforcement units developing suitable systems and, in particular, collecting population data. In 1988, for
example, Finland replaced traditional genetic human leukocyte antigen (HLA) typing for paternity cases with
ENA-ba%d profiling, which is now routinely used; DNA identification for crimina offenses has been on a selective

aSiS.

The Israeli police intend to use DNA typing on a routine basis, and as of February 1989 were beginning trials
on case samples. The Main Office of the Polish police and the Polish Academy of Sciences are conductierg? research
on DNA typing for forensic applications and anticipate field applications at the end of 1989 for selected rape and
murder cases. Explorations into DNA typing for paternity purposes in Poland has been discontinued due to lack of
funding. In the State of South Australia, restriction fragment length polymorphism analysis is used for paternity
testing, and polymerase chain reaction has been used for crime work Two of New Zealand's three forensic
laboratories plan to be performing DNA anaysis by early 1990. Severa countries, while currently in the
development phase, have contracted with commercia laboratories on a limited basis.

Full international cooperation that would result in standardization and a coordinated investigative databank,
as with some current National Crime Investigation Center files (see ch. 5), %r()Fears beyond reach at the moment.
On the one hand, close coordination between the Roya Canadian Mounted Police and the Federa Bureau of
Investigation will likely lead to effective data sharing from the outset-especialy since the FBI anticipates its
system eventudly will become the de facto system in the United States. On the other hand, in anticipation of a
unified European Community in 1992, officials of Denmark, Italy, the Netherlands, the United Kingdom, and
Federal Republic of Germany met and agreed to a series of issues pertinent to standardization, including a
designated restriction enzyme (different from the United States system) and a common probe. Nevertheless,
although current technologies and applications appear to have advanced too far for international standardization for
the present, the Situation 1s likely to change as future technica advances are adopted. In the interim, the Federal
Government could facilitate dialogue and encourage cooperative efforts leading toward a system amenable to DNA
identification among, not just within, international criminal justice entities.

1 Australia, Canada, Finland, India, Ireland, |srael, Italy, Japan, New Zealand, Norway, Poland, Sweden, Switzerland, United Kingdom,
and West Germany.

SOURCE: office of Technology Assessment, 1990.

those surveyed did not respond to this question,
often because they are covered under a State budget.
In addition, some who responded may have given
the total State budget, which would inflate their
response and hence the average. And some may have
included staff salaries, while others may not have.

Regardless of whether the responding crime
laboratory was making plans to do DNA typing
onsite, 78 percent of those surveyed said that
DNA typing is very important to develop in order
to advancethe mission of their crimelaboratory.

The remainder said that DNA typing was “some-
what important, but only an additional technology in
an array of existing technologies’ (15 percent), or
that it was ‘not very important’ to their laboratory’s
mission (5 percent) (table 6-3). Of the latter, most
noted the response was prompted by very narrow
forensic duties (e.g., drug analysis or arson investi-
gation).

Respondents were asked to list what they per-
ceived as the most important issues regarding DNA
typing. The issues cited most often were standardi-
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Box 6-C—American Society of Crime Laboratory Directors

Formed in January 1974, the American Society of Crime Laboratory Directors (ASCLD) isthe national
professional organization of crime laboratory administrators. Its mission is to use management practices to improve
crime laboratory operations. Officers are elected by the 15-member Board of Directors. The group’s purposes are:

. to promote and foster the development of laboratory management principles and techniques;

. to acquire, preserve, and disseminate information related to the utilization of crime laboratories;

. to maintain and improve communications among crime laboratory directors;

. to promote, encourage, and maintain the highest standards of practice in the field of crime |aboratory
SEfVices,

. to promote an increase in the effective utilization of crime laboratory services,

. to foster an increase in the effective utilization of crime laboratories in the crimina justice system;

. to foster the continuous improvement of the quality of services offered by the crime laboratory; and

. to offer advisory and consultant services in the forensic sciences in support of the crimina justice system.

ASCLD sponsors grograms for both proficiency testing and laboratory accreditation on a voluntary basis.
Annual meetings are scheduled to coincide with the FBI’s yearly crime laboratory development symposiums. In
recent years, technical updates on DNA analysis have been given at the meetings. The first ASCLD position
statement on DNA typing, adopted at the May 1988 Board of Directors meeting, stated that “DNA typing is an
additional tool in the characterization of biological evidence in criminal investigations. It must be recognized that
this procedure is only one part of the scientific analysis of evidence.” At the May 1989 meeting, the organization
formulated another policy statement on DNA typing, in which appropriate quality control and quality assurance
measures and a common database system were identific as important. The establishment of a national DNA
database system using the FBI's RFLP analysis program was supported as were implementation guidelines to help
transfer DNA typing to State and local crime laboratories. In September 1989, ASCLD endorsed the TWGDAM
quality assurance guidelines. Finaly, ASCLD believes it has both a duty and a responsibility to establish standards
for the forensic science community and cites its prior experience in establishing quality assurance programs through
its national crime |aboratory accreditation program (see ch. 3).

SOURCES: Office of Technology Assessment, 1990, based on “‘ASCLD DNA Statement,”” adopted by the ASCLD Board of Directors, May
3, 1989; American Society of Crime Laboratory Directors, pampblet.

zation of DNA typing methods, courtroom approval
and acceptance, proper training of laboratory per-
sonnel, establishment of a databank, quality assur-
ance, and quality control. Other responses pointed to
issues of developing population statistics, profi-
ciency testing, costs and finding, continued research
and development of methods, implementation and
availability of the technology to local laboratories,
certification, equipment needs, and confidentiality
of results. It is clear that both standardization of the
DNA typing process and its courtroom acceptance
are of great concern to crime laboratories.

Crime Laboratories' Views on
FBI Rolein DNA Testing

A large majority of respondents (96 percent)
indicated that research (methods development and
evaluation) is an appropriate role for the FBI in DNA
testing (table 6-4). Training is also seen by a large
majority (95 percent) as arole for the FBI, as is the
maintenance of DNA data files (88 percent). Other
suggestions were for the FBI to be used as a

Table 6-3-Ranking of Importance of DNA Typing
to Crime Laboratories

Question la: Do you believe DNA typing is very important,
somewhat important, or not very important to the mission of your
crime laboratory?

Number Percent
of labs of labs

Very important to develop for

advancing the mission of

this crime laboratory . .......... 173 78
Somewhat important, but only an

additional technology in an

array of existing technologies. . . . 34 15
Not very important to the mission of

this crime laboratory . .......... 10 5
Noanswer..................... 4 2

‘The code number of the question in the survey instrument (see app. B).
SOURCE: Office of Technology Assessment, 1990.

reference library (77 percent), do casework for State
and local |aboratories (63 percent), provide profi-
ciency samples for quality assurance (55 percent),
define standards (48 percent), and certify lab person-
nel (24 percent) (table 6-4). (The FBI does plan to
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The crime laboratory of the Metro-Dade Police Department
in Miami, FL.

provide some level of proficiency testing to those
laboratories using the FBI's DNA typing method
(4,13 ).) Other suggested roles include providing
probes and expert testimony, being available for
onsite troubleshooting, offering refresher courses,
assisting in complex cases, having staff available
when labs start up, and publishing updates in
methods and protocols. For the issue that many
believe is the most pressing one facing forensic
applications of DNA typing-that of defining stand-
ards-a minority of crime laboratories responding to
the OTA survey (48 percent) proposed a role for the
FBI. Moreover, some laboratories expressed serious
concern about FBI involvement in this issue. They
indicated that professional groups and forensic
science associations should handle this, with the FBI
helping to coordinate. The FBI’s stated position on
standards is that they will facilitate their establish-
ment through the consensus building process of
TWGDAM (11). (Some respondents to the survey
may not have understood this distinction and may
have taken the survey question to mean FBI-
mandated standards, hence the lower affirmative
response and perhaps the small negative response.)

As discussed earlier, the FBI is already doing
many of the things that were cited by respondents as
appropriate for the agency. Substantial research into
methods development and evaluation has been and
is currently underway at FSRTC. The FBI laborato-

Table 6-4-Suggested FBI Roles in DNA Testing

Question 4a: What role, if any, do you see for the FBIl in DNA
testing? (Please check all that apply).

Percent of labs

Role Yes No No answer
Research (methods development

and evacuation) . .............. 96b 2 2
Training ... 95 3 3
Casework for State and

locallabs .................... 63 34 2
Maintenance of centralized

DNAfiles.................... 88 10 2
Reference library . ............... 77 20 3
Define standards . ............... 48 49 2
Certify laboratory personnel . ... ... 24 73 2
Provide proficiency samples

for quality assurance ........... 55 43 2
Other.............. .. ... ... ... 8 89 2

aThe code number of the question in the survey instrument (see app. B.).
bPeroentages may not add to 100 due to rounding.

SOURCE: Office of Technology Assessment, 1990.

ries have devoted considerable resources to training,
and casework has been accepted since late 1988.
Furthermore, several of the roles cited by the
respondents are still under discussion. The possibil-
ity of a national database system is being researched
(see ch. 5). Policies toward mandatory proficiency
testing, defining standards, and lab personnel certifi-
cation programs are still undefined.

Crime Laboratories Plans for DNA Testing

Considering how recently DNA testing has
been introduced, interest and involvement in this
new technology at the State and local crime
laboratory level are extraordinary. The survey
found that almost half of the laboratories (47
percent) presently contract with and have sent
samples to either a private laboratory or the FBI,
while 35 percent are not currently using DNA
testing. Interest in having onsite capability for DNA
testing is high among respondents (46 percent).
Although more labs are scheduled to come on-line
shortly, at the time of the survey only one was doing
DNA tests onsite (table 6-5).

Crime Laboratories Not Conducting
DNA Testing

Nearly half those not currently conducting DNA
testing have plans to start it in the next 1 to 2 years
(24 percent have plans or funding to contract for it
in the next 12 months, and 22 percent expect to start
in the next 2 years). About one-fifth (21 percent) of
those not conducting DNA testing have no plans to
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Students in forensic DNA analysis training course at the
Forensic Science Research and Training Center, FBI
Academy, Quantico, VA.

do sointhe next 1to 2 years, and 33 percent of those
surveyed did not answer the question, probably
indicating the same situation (table 6-6).

When asked if they have provisions to contract
out DNA testing in the future, over one-third of the
respondents (37 percent) said they will contract as
necessary. Another 34 percent said that they did not
intend to do so. A small number of labs (13 percent)
have provisions, but may not be able to due to cost
(table 6-7).

Contracting for DNA Testing

As of June 1989°, three private companies con-
ducted DNA testing on a contract basis (Cellmark
Diagnostics, Forensic Science Associates (FSA),
and Lifecodes Corp.). Costs for the services of the
three companies are presented in tables 6-8 and 6-9.

Cellmark Diagnostics established its German-
town, MD, laboratory in September 1987. It is a
business unit of Imperial Chemical Industries Amer-
icas, Inc., which in turn is a subsidiary of the
British-owned Imperial Chemical Industries PLC.
Cellmark Diagnostics has the exclusive worldwide
license to the “DNA fingerprinting”® technique
(based on RFLP analysis) developed by Dr. Alec
Jeffreys in England and first used in the Leicester
Crown Court case (see box 5-B). Cellmark has a
technical staff of 20 (9). The estimated processing
time is 4-8 weeks, depending on the nature of the
evidence (5).

Table 6-5-Crime Laboratory Involvement
in DNA Testing

Question 8a: Have you plans for utilizing or do you currently utilize
forensic DNA testing? (Please check all that apply).’

Percent of labs

Number No

Use of testing of labs= Yes No answer
Presentiy contracting . 104 47 50 3
DNA tests onsite . . . .. 1 0.5 97 3
Have plans for onsite

DNA testing .. .... 101 46 52 3
We do not currently

USE. .o vi e 78 35 62 3

aThe code number of the question in the survey instrument (see app. B).

bPercentages may not add to 100 due to rounding.
SNumber of labs cannot pe totaled because respondents were asked to

check all responses that may apply.
SOURCE: Office of Technology Assessment, 1990.

Table 6-6-Crime Laboratory Plans
To Conduct DNA Testing

Question 9a: If you are not currently conducting DNA testing either
onsite or contracting, do you have plans or funding to contract for
DNA testing?

Plans for testing

Number of labs Percent of labs

In the next 12 months ... ... 41 24
In the next 24 months ... ... 37 22
Neither . ................. 36 21
Noanswer................ 57 33

aThe code number of the question in the survey instrument (see app. B).
SOURCE: Office of Technology Assessment, 1990.

Table 6-7--Crime Laboratory Plans To Contract for
DNA Testing in the Future

Question 10a: Do you have provisions to contract out DNA testing
if necessary in the future?

Number Percent

Plans to contract of labs of labs
Yes, we will contract out as

NECESSArY ... vvv i 63 37P
No, we do not intend to contract . . . 58 34
Yes, we may have provisions, but

cost may prevent us from

contracting . .................. 22 13
Noanswer . .................... 29 17

aThe code number of the question in the survey instrument (see app.B).
bPercentages may not add to 100 due to rounding.

SOURCE: Office of Technology Assessment, 1990.

FSA is a smal firm in Richmond, CA, that
processes forensic samples using the PCR method
under a licensing agreement with Cetus Corp. Cetus
received a patent for the PCR method in 1987 and

1Since the time of the survey, OTA has identified at least two other companies performing forensic DNA testing—Genescreen of Dallas, TX, and

Gennan Corporation of Akron, OH.
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Table 6-8-Costs for Forensic DNA Testing by Private Laboratories®

Forensic Science

Service Cellmark Associates Lifecodes
DNALEStING .. oo $490/sample $1,500/case $325/sample
Processing isolated DNAsample .. .................. $350/sample Not available $200/sample

Expert witness (daily rate + expenses) .. ............. $1,000/day (Ph.D.)

$100-$ 125/hr. $750/day

$750/day (non-Ph.D.)

Processing of insufficientsample....................

$210/sample

$450/sampie $125/sample

8|nformation current as of June 1989.
SOURCE: Office of Technology Assessment, 1990.

markets aPCR HLA DQcx- 1 test kit for use by crime
laboratories.

Established in 1982, Lifecodes Corp. is located in
Vahalla, NY. They began doing research and
development into the RFLP method in 1982, and
started doing forensic testing commercially in early
1987 (3). Currently employing a staff of six forensic
scientists, Lifecodes estimates a turnaround time for
processing samples to be 2-3 months (18). Lifecodes
will be marketing a test kit in early 1990 that will
contain all the necessary reagents for processing a
sample from DNA extraction to fina hybridized
Southern blot (14). This kit will follow the FBI
protocol, and is viewed by some as significant on
two counts: as an indication that there will be a ready
supply of testing materials for crime laboratories,
and because it indicates the support by a company
that uses its own method for a national standardized
protocol based on the FBI method (11). Addition-
aly, one of Lifecodes high priority development
issuesisto develop atest kit that will use nonradio-
active probes (14).

As previously mentioned, 47 percent of laborato-
ries have contracted for forensic DNA analysis.
When asked which facilities they had contracted
with, most laboratories surveyed (65 percent) had
dealt with Lifecodes, nearly half (48 percent) with
Cellmark, one-ftith (21 percent) with FSA, and 22
percent with other facilities (including the FBI)
(table 6-10). It should be noted that users do not
formally contract with the FBI, their services are
available at no charge to law enforcement agencies
in connection with their investigation of crimina
(not civil) matters (1 1). Also, crime laboratories can
contract with more than one facility. Of those who
listed the number sent to each facility, 277 cases
were sent to Lifecodes, 191 to Cellmark, 45 to FSA,
and 40 to other facilities. Prior to sending specimens
out to private laboratories, nearly three-quarters (74
percent) conduct a prescreening test (table 6-11).

Table 6-9-Costs for Paternity DNA Testing
by Private Laboratories®

Service Cellmark Lifecodes
DNA testing of

wholeblood ............ $200/sample $150/sample
DNA testing of nonblood

sample................ $350/sample $300-450/sample

Expert witness (daily
rate + expenses . ........
Processing of insufficient
sample................ $210/sample $50-125/sample

$500/day $750/day

‘Information current as of June 1989.
SOURCE: Office of Technology Assessment, 1990.

Table 6-10-Facilities Contracted With
for DNA Testing

Question 12a: Which facilities have you contracted with?

Number of Percent of
Facility labs labs
Cellmark ..................... 51 48
Forensic Science Associates ... ... 22 21
LifeCodes ...................... 70 65
Other........ ... .. .. 23 22

‘The code number of the question in the survey instrument (see app.B.).
SOURCE: Office of Technology Assessment, 1990.

Table 6-11—Prescreening Tests

Question 13a: When you send specimens out to private laborato-
ries, do you conduct a prescreening test on them beforehand?

Prescreening Number of labs Percent of labs

Yes . .o 80 74
NO . ... 21 19
No answer .. .............. 7 7

aThe code number of the question in the survey instrument (See app. B).
SOURCE: Office of Technology Assessment, 1990.

Respondents were asked to estimate the number
of samples they anticipated sending out yearly. The
results show that the expected usefulness of contract
DNA testing varies widely. Estimates of the number
of annual samples ranged from 2 to 3,000 with the
average being 120. Over half the laboratories (65
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percent) plan to restrict or ingtitute a formal protocol
to determine the types of crimes that DNA testing
can be used on. When asked what criteria they would
use to determine these crimes, cost, the failure of
conventional methods, and a prescreening test were
mentioned. Others said they planned to follow the
FBI's criteria. Respondents indicated that homicide,
sexual assault, violent crime, and seria crimes all
merited use of DNA typing. Hit-and-run accidents as
well as robbery were also cited. The use of DNA
testing would be warranted on hit-and-run accidents
that involve serious bodily injury or death, such as
when a pedestrian or a child on a bicycle is struck.
The technology would have no utility in a “property
damage” hit-and-run accident (11).

In contrast to the large number of facilities that
have contracted for forensic DNA testing, budget
proposals for onsite DNA typing have not been
submitted by many crime laboratories. Of the 104
laboratories contracting for outside services, nearly
half (49 percent) have not submitted budget provi-
sions to do DNA analysis onsite. This can be
compared with the 38 percent that have submitted a
budget but have not yet had it approved (table 6-12).
The survey revedled a wide variation in budget
requests. (As noted earlier, numbers may be inflated
by budget requests from entire State systems.)
Budget requests for DNA analysis in State and local
crime laboratories range from $5,000 to $4.6 million
(for a State system).

Many crime laboratories have devised innovative
financing plans for DNA typing. For example, one
State plans to use some of the proceeds from the
State cigarette tax (6). Another growing source of
funding for State and local crime laboratories is
money, goods, and property confiscated from drug
dedlers (). Problems in financing crime laborato-
ries, in general, have arisen in other States. In one,
local county law enforcement agencies are now
paying for their use of the State crime laboratories,
even though they never had to previously (7). These
labs will run out of funds unless the counties pay up.
Although this particular situation is not directly
related to DNA typing costs, similar situations could
arise as States try to raise funds necessary for DNA
analysis.

Table 6-12—Paying for DNA Testing

Question 11a: If you are not conducting DNA analysis onsite, have
you submitted budget provisions to do so that have not yet been
approved?

Budget submitted Number of labs Percent of labs

Yes . o 41 38
NO ... 53 49
No answer. . . ............. 14 13

aThe code number of the question in the survey instrument(see app. B).
SOURCE: Office of Technology Assessment, 1990.

Conducting DNA Testing Onsite

The cost of submitting samples to private laborato-
ries has been cited as the reason for pursuing onsite
DNA testing by some members of the crime
laboratory community. Although, for facilities with-
out a large case load, it could be more cost-effective
to continue contracting. It is apparent that there will
soon be a score of crime labs conducting DNA tests
onsite. Some respondents have established facilities,
but have not yet begun to accept casework. For the
purposes of this survey, OTA defined “labs con-
ducting DNA testing onsite” as those actually
accepting casework. Although several were closeto
starting up, only one laboratory was actually con-
ducting DNA testing onsite at the time of the survey.
Located in Norfolk, VA, the laboratory began
casework on May 1, 1989 (box 6-D)*. The annual
budget in that section is $100,000, and currently it
has two forensic scientists performing DNA testing.
An increase in professional staff positions is ex-
pected, and staff handling DNA samples required
training above and beyond their academic and work
experience. The new positions also required training
in molecular biology and genetics, and courses at the
FBI Academy.

When ranking factors important in the decision to
pursue DNA typing onsite, the Virginia laboratory
indicated that evidence control was most important,
that having state-of-the-art technology was impor-
tant, that the cost of contracting out was not very
important, and that the least important factor was
having a short turnaround time.

Although the possibility of anoncrirninal justice
agency using the DNA typing facility for other
purposes has been proposed in some States, this was
not the case in Virginia. No noncrimina justice
agencies were planning to use the crime laboratory

%ecause confidentiality was ensured in the survey, permission to disclose the laboratory’s identity was received from Paul Ferrara of the Virginia

Bureau of Forensic Science.
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Box 6-D—DNA Typing in Virginia

In May 1989, Virginia became the first State in the Nation to conduct onsite DNA testing. Serving all law
enforcement agencies in the State, al prosecuting attorneys, and the State medical examiner, the Bureau of Forensic
Science processes over 60,000 cases a year. The Bureau began discussions on a State DNA testing facility in 1987,
and in spring 1987, a representative of LifeCodes Corp. visited the headquarters facility in Richmond, VA, to
propose a |-year technology transfer program. Under the terms of the program, selected Virginia laboratory
personnel received 4 weeks of training at the Lifecodes facility in New Y ork to learn DNA typing procedures and
quality control measures, and take a proficiency test. Having made a commitment to training in DNA typing
procedures, the Bureau requested $85,000 for January to July 1988 to purchase the needed equipment. An additional
request of $206,000 was made for July 1988 to June 1990. Both budget requests were granted in full by the Virginia
State Legislature. A budget request for the 1990 to 1992 biennium for $1,050,000 is pending.

DNA testing was deemed admissible in the court system of Virginia after it was submitted as evidence in the
Timothy Spencer case (see ch. 4), In March 1989, the Governor signed legislation calling for mandatory samples
from al convicted sex offenders. Currently, the State has 2,100 incarcerated sex offenders. Until money is received
to create a databank, samples will be stored and, as of July 1989, al convicted sex offenders have been providing
samples that will be stored until funding to perform these tests is available. The Tidewater Regional Forensic facility
in Norfolk was chosen to be Virginia's first DNA typing laboratory. It has capacity of 300 to 400 cases per year.
Turnaround time for processing samples is currently 10 to 12 weeks. It is staffed by two scientists (with a third
pAanned) and one technician. In addition to the Lifecodes training, the scientists have also received training from
the FBI.

It is important to note also that the Virginia Bureau of Forensic Science has recently decided to switch from
the Lifecodes system and instead has adopted the FBI protocol for DNA testing. Although both systems rely on the
same technical foundation, the step was taken by Virginiain an effort to foster and promote standardization of
methods (important for a national databank) among the first forensic laboratories performing DNA analyses. The
Virginia Bureau of Forensic Science also has adopted the TWGDAM guidelines for quality assurance.

SOURCE: P. Ferrara, personal communications and presentation at “International Symposium orthe Forensic Aspects of DNA Analysis,”
Quantico, VA, June 22,1989.

for paternity, child support enforcement, or missing
persons. Virginia's crime laboratory is creating
DNA data files at this time for suspects under
investigation. These particular files will be main-
tained at the State level, and Virginia is working
with the FBI on a pilot project to create a national
DNA databank. Any DNA testing material not
specifically related to an ongoing investigation will
be stored as autoradiograms, electronicaly captured
prints, or membranes. Virginia intends to restrict the
types of crimes DNA testing can be used on.

Not all State and local crime laboratories will be
able to implement DNA typing quite as smoothly,
athough some, such as New York, have planned
extensively (box 6-E). Virginia's experienceis aso
unique in the general lack of controversy about the
privacy issues involved. In addition, money for the
program was approved by the State |legislature with
Photo credit: Robyn Nishimi e gtjve ease. Nevertheless, the OTA survey indi-

Scientist at the Tidewater Regional Forensic Laboratory in cates that crime laboratories are moving rapidly
Norfolk, VA, a laboratory of the Virginia Bureau of Forensic toward onsite DNA testi ng regardless of potential
Science.

controversies.
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Box 6-E—The New York State Forensic DNA Analysis Panel

I'n July 1988, the State of New York formed a panel to assess issues surrounding forensic DNA testing before
implementing such procedures. The panel consisted of prosecutors and defense attorneys, scientists, policymakers,
legal scholars, and experts in law enforcement. In September 1989, the panel released its report on DNA testing.
Included were its recommendations for a program to implement DNA testing in New Y ork.

Scientific issues covered in the report included a discussion of the limits of traditional identification techniques,
problems associated with the existing technologies and population studies, and quality control issues. The legal
section covered national court rulings on DNA admissibility, as well as the different standards that should be applied
when DNA results are admitted for inclusionary v. exclusionary purposes. Concerns about private and public
laboratories’ procedures were highlighted in the policy issues section. Finally, the report laid out a model program
for forensic DNA testing implementation in New York State.

Rather than have each State and local laboratory in New York implement DNA typing on their own, the report
recommended that a statewide DNA network be created. This network would eventually be served by at least three
regional forensic DNA testing laboratories. Coordination on issues such as quality assurance, quality control, and
safety would occur for the laboratories. In addition, there would be an accreditation process for both public and
private forensic DNA typing laboratories operating in the State.

Two advisory bodies would oversee the operations of the network-an advisory committee that would
establish uniform standards, and a scientific review board to assist the courts in evaluating the technologies that were
used in specific cases. Members of the scientific review board could serve as expert advisers to the courts if
necessary. The report acknowledged that many complex issues are associated with the creation of a DNA databank.
If the privacy concerns were appropriately addressed, the report recommended legislation requiring those convicted
of violent sex crimes or other designated offenses to give DNA specimens. It also recommended that the State begin
preliminary developmental work to overcome any technical problems involved in creating such a databank. The
innovative approach to implementation of forensic DNA analysis taken by the State of New Y ork might enable them
to avoid future problems that could have arisen in the absence of such areport.

SOURCE: Office of Technology Assessment, 1990, based on DNA: Report of New York Ssre Forensic DNA AnalysisPanel, Sept. 6, 1989.

FINDINGSAND SUMMARY

Although DNA analysis has only been in use in
the U.S. crimina justice system for a short time, it
has been quickly incorporated into the array of
investigative biological technologies used by State
and local crime laboratories. A 1989 OTA survey of
221 crime laboratories found that over three-quarters
(78 percent) believe DNA typing is very important
to their mission. Nearly half (47 percent) were
contracting for this service with an outside facility,
and 46 percent have plans to implement onsite DNA
testing. OTA found a diversity in crime laboratory
budgets and staff size. Y et while some systems will
be able to finance onsite DNA typing facilities,
others may not even be able to cover the costs of
contracting. However, if the use of DNA testing for
forensic purposes continues to increase at the
present rate, it is not inconceivable that al crime
laboratories will reach a point where access to
DNA typing will be essential.

The FBI DNA Analysis Unit began accepting
casework in December 1988. Several mechanisms

are used by the FBI to transfer DNA typing
technologies to State and local crime laboratories.
When these labs were asked about the appropriate
roles for the FBI, defining standards (48 percent) and
providing certification for laboratory personnel (24
percent) were ranked the lowest. Also, while it is
clear that the crime laboratories feel standards
should be set, who should set them is not at all clear.

A large mgjority of crime laboratories (95 per-
cent) said that DNA results should be incorporated
into a database for exchange among law enforce-
ment agencies. (Efforts are currently under way in
the Federal Government (see ch. 5) to create such a
database.) In addition, a number of States have
already passed legislation requiring blood or saliva
samples from convicted sex offenders.

Three companies were providing DNA testing on
a contract basis at the time of the OTA survey. OTA
found that laboratories anticipated sending out
anywhere from 2 to 3,000 samples annually in the
future. Nearly two-thirds of the crime labs (65
percent) will restrict or institute a formal protocol to
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determine which crimes are appropriate for DNA
testing. Of the 104 laboratories contracting for tests,
nearly half (49 percent) have not submitted budget
provisions to do their own DNA analysis onsite.
Laboratories can continue contracting or use the FBI
DNA Analysis Unit at no cost. It is unclear if the FBI
will be able to handle the case load of those |abs.

At the time of the survey, OTA found only one
facility conducting onsite DNA typing. Many others
were nearly ready to accept casework, however, and
in the next few years large numbers of crime
laboratories will probably be conducting DNA
typing onsite. It would be helpful if issues such as
Standardizationand courtroom approval and acceptance
two issues viewed as important by survey respondents-
could be settled prior to their coming on-line with
DNAtyping.
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Appendix A

Reported Uses of DNA Testing in Criminal

| nvestigations and Proceedings

This appendix lists reported uses of DNA testing in
criminal investigations and proceedings. It originates
form material collected from a number of sources:

+ private laboratories (Cellmark Diagnostics, Forensic
Science Associates, and Lifecodes Corp.) that have
provided DNA analysis of evidence for criminal
investigations;

+ the Federa Bureau of Investigation (FBI);

+ State Attorney Generals' offices,

+ Office of Technology Assessment (OTA) advisory
panel members and reviewers; and

+ News reports and wire services.

Where possible, the following information is provided for
each entry in this appendix:

+ name of case/investigation;

+ date of casel/investigation (e.g., date the information
was provided to OTA or date of trial, hearing, or
report);

+ location of case/investigation (county or city);

+ information about the casef/investigation; and

« the laboratory involved in conducting the testing
and/or providing expert testimony.

This appendix catalogues over 200 reported uses of
DNA testing in criminal investigations and proceedings
reported to OTA as of January 1, 1990. DNA evidence has
been admitted by courts in 38 States and by the U.S.
military. Judicial recognition of the admissibility of DNA
evidence was pending in two additional States, and in one
State had been used to obtain a plea without a hearing as
to the evidence's admissibility. Uses of DNA testing in
criminal investigations and proceedings were reported in
45 States and the District of Columbia. No State court has
found that DNA testing per se fails to meet established
tests for admissibility, although in several cases the
admissibility of DNA evidence has been limited or barred.
This appendix reports the use of DNA testing:

e in cases where such evidence was admitted by a court
or used to obtain a plea prior to an admissibility
hearing (185 cases);

e in cases where the admissibility of DNA evidence is
pending (26 cases);

¢ asatool in an ongoing crimina investigation (13
cases);

¢ to exculpate a defendant (12 reported instances);

¢ in cases where the DNA test results were inconclu-
sive (7 reported instances);

¢ intwo cases where such evidence was given only
limited admissibility by a court (Pennell in Delaware
and Castro in New Y ork);

e in two cases where such evidence was ruled to be
inadmissible (Martinez in California and Schwartz
in Minnesota);

¢ in one case where such evidence was withdrawn by
the prosecution prior to its introduction (McLeod in
Maine); and

e asit involves two cases (Woodall in West Virginia
and Hinton in Connecticut) where defendants sought
to use such evidence to re-open prior convictions.

The number of reported uses in this appendix is
conservative. The vast majority of criminal investiga-
tions, suspect/defendant exculpations, and plea bargains
are not widely reported. For example, in 37 percent of the
more than 500 rape and homicide investigations complet-
ed by the FBI through January 1990, the primary suspect
was excluded. In addition, this appendix generally covers
only those cases reported by the primary private laborato-
ries and the FBI. Although impossible to precisely
determine, OTA estimates that, to date, DNA tests have
been used by law enforcement in over 2,000 investiga-
tions. All trends indicate that the number of cases will
continue to increase dramatically in the near term.

-157—-
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Alabama
Sate of Alabama v. Moore
April 1989
Prattville

DNA evidence admitted in rape case. Defendant
convicted. (Lifecodes)

Sate of Alabama v. Perry

December 1988

Scottsboro

DNA evidence admitted in rape case. Defendant
convicted. (Lifecodes)

Sate of Alabama v. Pettway

November 1989

Mobile

DNA evidence admitted in rape case. Defendant
convicted. (Lifecodes)

Sate of Alabama v. Showden

November 1989

Bay Minette

DNA evidence admitted in rape case. Defendant
convicted. (Lifecodes)

Sate of Alabama v. Wallace

December 1989

Birmingham

DNA evidence admitted. Defendant accused of rape. Trial
ended in a hung jury. (Lifecodes)

Sate of Alabama v. Yelder

March 1989

Montgomery County

DNA evidence admitted. Jury convicts Timothy Yelder of
seven felony counts of rape, burglary, and sodomy
associated with three rapes that occurred in 1988.

Alaska

Admissibility of DNA evidence pending in criminal trial
in Kodiak.

Arizona

Sate of Arizona v. Bible

May 1989

Coconino county

In February 1989, a Superior Court judge ruled to allow
the introduction of DNA evidence in the murder trial of
Richard Bible. Bible was charged with murder,
kidnapping, and child molestation in the June 1988
disappearance and death of a 9-year-old girl, (Cellmark)

Sate of Arizona v. Dazen

August 1989

Apache County

DNA test matches suspect to semen stain. Suspect
pleaded guilty to rape. (Lifecodes)

Sate of Arizona v. Kiles

December 1989

Y uma County

Judge orders the FBI to release al laboratory notes and
proficiency tests for the defense to examine, or the
prosecution would be barred from using DNA evidence in
the case.

Sate of Arizona v. Martin

August 1989

Mesa City

Results of DNA test lead to arrest of suspect in the 1988
sexual assault and murder of a 13-year-old girl.

Sate of Arizona v. Stutler

August 1989

Yavapai County

Upon learning of results of DNA analysis on semen/
vaginal fluid mixture, defendant pleaded guilty to
attempted murder, burglary, sexual assault, kidnapping,
and arson. Sentenced to atotal of 74 yearsin prison.
(Cellmark)

Associated Press report, Oct. 29, 1989

Scottsdale

Detectives in this celebrity-conscious city hope that DNA
blood testing will help them crack the 1 I-year-old murder
of former ‘Hogan's Heroes' star Bob Crane. Blood
samples from a suspect’s car have been sent to Cellmark
Diagnostics. Blood samples taken from the car in 1978
confirmed that the blood was Type B, which matches
Crane’sand is found in 10 percent of the population. Now,
with DNA testing, it is hoped that a more positive physical
identification can be made.

Arkansas

DNA evidence was admitted in a Little Rock rape case
following a pretrial hearing in November 1989. Trial
pending. (FBI)

Cdlifornia

Sate of California v. Axell

August 1989

Ventura County Superior Court

Court rules Cellmark’s DNA test results admissible.
Defendant is convicted of first-degree murder in
September 1989. (Cellmark, FBI)

State of Calfornia v. Barney

December 1989

Alameda County

DNA evidence admitted. Defendant waived jury trial and
was convicted in December 1989 of kidnapping, robbery,
and attempted rape. (Cellmark)
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Sate of California v. Black

March 1989

Santa Ana

Defendant enters guilty pleato sexual molestation of two
step-daughters after being told of prosecution plans to
seek DNA analysis of fetal remains from an abortion
performed on the 17-year-old victim.

Sate of California v. Cathcart

November 1989

Santa Ana

DNA evidence admitted. Trial pending. (Lifecodes)

Sate of California v. Chavez

June 1988

San Mateo County

Prosecutors dismiss rape charges against defendant, in
custody for 7 months, after polymerase chain reaction
analysis (PCR) excludes the defendant. (Forensic Science
Associates)

Sate of California v. Davis

December 1989

Ventura County

DNA evidence admitted. Defendant convicted in fall
1989 of first-degree murder, sodomy, and sexual assault.
(Cellmark)

Sate of California v. Harris

June 1989

Santa Ana

Hearing. Orange County prosecutors seek to introduce
DNA evidence in rape trial. Admissibility pending.

Sate of California v. Littleton

December 1989

San Diego

Hearing held in December 1989 to admit DNA evidence
in rape case. Decision pending. (Cellmark)

Sate of California v. Luna

November 1989

Ventura County

DNA evidence admitted. Defendant convicted of rapein
November 1989. (FBI)

Sate of California v. Marlow

November 1989

Hollister

DNA evidence offered at pretrial hearing. Defendant is
charged with double murder and multiple rapes.
Admissibility ruling and trial pending. (Cellmark)

Sate of California v. Martinez

1988

|.os Angeles

Introduction of DNA evidence successfully opposed by
the Digtrict Attorney’s office. (Forensic Science
Associates)

Sate of California v. Mend
Riverside County
PCR case. (Forensic Science Associates)

Sate of California v. Wilds

December 1989

Los Angeles County

DNA evidence ruled admissible in rape-robbery case.
Prosecutors said they waited a year before settling on
what they considered the best case to use DNA evidence
in. Jury selection began in January 1990.

Associated Press report, Jan. 26, 1989

DNA analysis used to identify skull of a 3-year-old who
disappeared in 1984 during a desert camping trip at
Joshua Tree National Monument.

Colorado

Sate of Colorado v. Fishback

November 1989

Denver

DNA evidence admitted. Defendant convicted of rape.
(Cellmark)

Sate of Colorado v. Gallagher

November 1988

El Paso County

DNA evidence admitted. After a 4-day, nonjury trial, the
defendant was convicted of sexua assault. (Cellmark)

Sate of Colorado v. Groves

September 1989

Castle Rock

Suspected seria killer charged with 3 murders; a suspect
in 14 murders.

Sate of Colorado v. Lindsey

February 1989

El Paso County

DNA evidence admitted, but not considered by jury in
sexual assault and burglary case. DNA evidence was
linked to first of two attacks on the victim; however,
charges related to first incident were dismissed.
Defendant convicted and sentenced to life in prison.
(Céllmark)

Sate of Colorado v. Richardson

June 1989

Jefferson County

Defendant found not guilty of murder, but guilty of
accessory to murder. DNA evidence not found on
defendant, but was found on companion aso charged with
murder (See Sate of Colorado v. Rivera).

Sate of Colorado v. Rivera

December 1989

Jefferson County

Defendant was tried for murder in December 1989. DNA
testing admitted. Defendant convicted. (Lifecodes)
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State of Colorado v. Robinson
Lifecodes testifies at evidentiary hearing. Defendant
exculpated of murder charge. (Lifecodes)

Sate of Colorado v. Sandoval

March 1989

Jefferson County

DNA test admitted as evidence in case of sexual assault,
kidnapping, and robbery. (Cellmark)

Sate of Colorado v. Wortham

February 1989

Pitkin County

Jury convicted defendant of rape and burglary. Prosecu-
tion relied on DNA test of semen sample. Defendant
convicted.

Associated Press report, Aug. 31, 1989

A headless, handless torso found in December 1988 was
found to be that of a missing woman. Cellmark’s DNA
test confirmed that the body was related to the father and
sister of the missing woman. Arapahoe County Sheriff
said thisis the first case in Colorado, and possibly the
Nation, in which DNA was used to identify an unknown
body.

Connecticut

State of Connecticut v. Green

November 1989

Hartford

DNA testing admitted. Defendant pleaded guilty to
first-degree assault, and was sentenced in November 1989
to a 20-year prison term.

State of Connecticut v. Hinton

October 1989

New London

Arguments were heard in October 1989 on a State prison
inmate’ s request for DNA tests to prove his claim that he
was wrongfully convicted of rape in 1982. Judge said he
would issue a decision on the request in early 1990.

Sate of Connecticut v. Svri
October 1989

Trumbull

Pre-trial hearing re: DNA testing.

State of Connecticut v. Williams

June 1989

Stamford

PCR test conducted fails to show alink between
defendant and woman stabbed to death in a shopping
center parking lot. (Forensic Science Associates)

Delaware

Sate of Delaware v. Pennell
December 1989

Wilmington

DNA evidence admitted, but population statistical data
not admitted. Defendant convicted of two counts of
first-degree murder. Hung jury on third count.

District of Columbia

Green v. District of Columbia

Convicted in June 1989, Green pursued DNA testing,
which revealed that he was not the individual whose
semen had stained the victim’s clothing. Rape, kidnap-
ping, and sodomy charges were dropped in early 1990.

Florida

State of Florida v. Andrews

October 1988

Orange County

DNA evidence admitted. Andrews convicted in Novem-
ber 1987 of raping and slashing a woman. The use of such
evidence upheld by 5th District Court of Appealsin
October 1988.

Sate of Florida v. Beene

February 1989

Okal oosa County

DNA evidence admitted. Defendant convicted of multiple
counts of sexual assault. (Cellmark)

Sate of Florida v. Bentzel

January 1989

Jacksonville

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. Bishop

December 1988

Bay County

DNA test admitted in case charging armed burglary and
assault with a firearm. Judge found defendant guilty on
both counts. (Cellmark)

Sate of Florida v. Burroughs

November 1989

Miami

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. Forrest

January 1989

West Palm Beach

Defendant, the suspect in the so-called Congress Avenue
rapes, was convicted of rape by a jury after DNA evidence
showed defendant had fathered the victim’s aborted fetus.
(Lifecodes)
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Sate of Florida v. Helton

September 1989

Escambia County

DNA evidence admitted. Defendant convicted of six
counts of rape, one count of attempted rape, attempted
first-degree murder with a weapon, and petty theft.
(Cellmark)

Sate of Florida v. Herndon

December 1989

Miami

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. Hill

January 1988

Broward County

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. James

November 1988

Ft. Lauderdale

DNA tests conducted. No result from testing. Lifecodes
provided testing and was called to testify at trial.
(Lifecodes)

Sate of Florida v. Jenkins

June 1988

Orange County

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. Jones

March 1988

Putnam County

DNA evidence admitted. Defendant convicted of murder,
robbery, and sexual battery. This was the first capital case
using DNA evidence. Case submitted for review to
Florida's appellate court. (Cellmark)

Sate of Florida v. Jones and Griffin

September 1989

Leon County

DNA evidence admitted in murder case. Both defendants
convicted. (Cellmark)

Sate of Florida v. Martinez

April 1988

Deland

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. McGriff

November 1988

Quincy

DNA evidence admitted in murder-rape case. Defendant
convicted of murder; hung jury on rape charge. (Li-
fecodes)

Sate of Florida v. Moore

September 1989

Broward County

DNA evidence admitted. Defendant charged with rape
and armed kidnapping; convicted of assault. (Cellmark)

Sate of Florida v. O’ Connor

May 1989

Miami

DNA testimony offered at pretrial hearing of murder case.
Defendant pleaded guilty prior to trial. (LifeCodes)

Sate of Florida v. Palmer

September 1988

Ft. Lauderdale

DNA tests conducted. No result from testing. Lifecodes
provided testing and was called to testify at trial.
(Lifecodes)

Sate of Florida v. Partain

September 1988

Ocala

DNA tests conducted. No result from testing. Lifecodes
provided testing and was called to testify at trial.
(Lifecodes)

Sate of Florida v. Power

June 1989

Sanford

DNA evidence used to prosecute defendant in three rapes.
Sentenced to 125 years in prison. (Lifecodes, Forensic
Science Associates)

Sate of Florida v. Reid

April 1989

Clearwater

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Florida v. Robinson, Coleman, and Frazier
June 1989

Escambia County

DNA evidence admitted in trial of three men charged with
drug-related murders of four people and the attempted
murder of fifth. DNA evidence linked one of the
defendants to the rape. Defendants were found guilty of
rape and murder. (Cellmark)

Sate of Florida v. Rogers

May 1989

St. Petersburg

DNA evidence admitted in sexual battery case. Defendant
convicted. (Lifecodes)

Sate of Florida v. Russell and Johnson

January 1989

Flagler County

DNA evidence admitted. Defendants convicted of sexual
battery and child abuse and sentenced to life imprison-
ment. (Cellmark)
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State of Florida v. Savage

November 1989

Titusville

DNA evidence admitted after expert testimony at pretrial
hearing. Defendant convicted of murder. (Lifecodes)

State of Florida v. Weed

July 1989

Pinellas County

DNA evidence admitted. Defendant convicted of kidnap-
ping and rape. (Cellmark)

Sate of Florida v. Wike

June 1989

Milton

Defendant found guilty of murdering 6-year-old girl and
slashing the throat of and raping her 8-year-old sister.

Georgia
State of Georgia v. Caldwell
October 1989
Marietta

Pretrial hearings in May and October 1989 to determine
admissibility of DNA tests. Case pending. (Lifecodes)

Sate of Georgia v. Grier

December 1989

Bibb County

DNA evidence admitted. Defendant convicted of raping
a 91-year-old woman. Sentenced to life in prison. (FBI)

Sate of Georgia v. Redding

September 1988

Decatur

DNA evidence admitted after pretrial hearing in rape case.
Defendant pleaded guilty. (Lifecodes)

Sate of Georgia v. Smith

November 1988

Gainesville

DNA evidence admitted after pretrial hearing. Defendant
pleaded guilty to rape. (Lifecodes)

Sate of Georgia v. Whitner

March 1989

Conyers

DNA evidence admitted in rape case. Defendant con-
victed. (Life-codes)

Hawaii
State of Hawaii v. Lohr
March 1989
Honolulu
Defense proposes, prosecution and court agree, to DNA

testing of defendant in sexual assault case. Case pending.
(FBI)

Sate of Hawaii v. Manning
April 1989
Wailuku

DNA evidence is admitted. Defendant found guilty of
three cases of assault and burglary. (FBI)

Idaho

Sate of Idaho v. Horsley

May 1988

Sandpoint

DNA evidence admitted in rape case. Defendant con-
victed. (LifeCodes)

Illinois

Sate of lllinois v. Daniels

December 1989

Cook County

DNA evidence admitted. Defendant convicted in October
1989 of rape and murder. Sentenced to life term in prison
in December 1989.

Case of Gary Dotson

August 1989

Cook County

Cook County judge vacates 1979 rape conviction after
DNA test exculpates defendant. Dotson had been con-
victed in a 1977 rape, for which he spent 6 yearsin jail.
Alleged victim recanted story in 1985, and Governor
James Thompson granted clemency, but rape conviction
remained on his record. Dotson had requested that the
case be reopened for new trial after PCR tests excluded
him. (Forensic Science Associates)

Sate of Illinois v. Dugan

May 1989

Du Page County

Pre-trial hearing set for 1983 case of abduction, rape, and
murder. Tests link defendant to 1983 kidnapping, rape,
and murder of girl. Pending.

Sate of Illinois v. Lipscornb

October 1989

Champaign

Lifecodes provides testing and expert witness for pretrial
hearing in rape case. Admissibility pending. (Lifecodes)

Indiana
Sate of Indiana v. Hopkins
April 1989
Fort Wayne

Cellmark’s DNA test results admitted in case charging
rape, sodomy, and murder. Defendant convicted and
sentenced to 60 years in prison. Lifecodes expert also
testified. (Cellmark, Lifecodes)

Sate of Indiana v. Jones

August 1989

Marion County

DNA evidence admitted. Defendant convicted of rape and
robbery. (Cellmark)
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Sate of Indiana v. Lockhart

August 1989

Crown Point

DNA evidence admitted. Defendant found guilty of rape
and murder. Jury recommended death penalty. Defendant
sentenced to death. (Cellmark)

lowa

Sate of lowa v. Brown

August 1989

Polk county

DNA evidence admitted. Defendant convicted of first-
degree murder. (Cellmark, Lifecodes)

Sate of lowa v. Vargason

February 1989

Johnson County

DNA evidence admitted. Defendant convicted of third-
degree sexual abuse.

Kansas
Sate of Kansas v. Pioletti
May 1988
Wichita

DNA evidence admitted. Defendant convicted of murder.

Sate of Kansas v. Searles
PCR case. (Forensic Science Associates)

Sate of Kansas v. Smith

February 1989

Marion County

Defendant convicted of first-degree murder and rapein
which DNA typing was used as evidence. Trial of
defendant, who is Black, was moved to Junction City
from Marion County because all Black residents of that
county were relatives or acquaintances of the defendant.
Sentenced to life in prison. (Lifecodes)

Sate of Kansas v. Thomas

October 1989

Johnson County

DNA evidence admitted. Defendant convicted of first-
degree murder. (FBI)

Sate of Kansas v. Wilson

December 1989

Saline County

FBI report on DNA admitted. Judge rules that defendant
is to stand trial on charges of rape and aggravated
burglary. (FBI)

Louisiana
Sate of Louisiana v. Quatrevingt
January 1990
New Orleans

DNA evidence admitted in murder-rape case. Defendant
convicted. (Lifecodes)

Maine
Sate of Maine v. McLeod
December 1989
Portland

The prosecution, in a sexual molestation case, withdrew
DNA evidence during a preliminary hearing on the
reliability of the data. (Lifecodes)

Maryland

Sate of Maryland v. Abbott

September 1988

Anne Arundel County

DNA evidence admitted. Defendant pleaded guilty to
assault and battery charges after tests linked him to the
1987 rape of a relative.

Sate of Maryland v. Bailey

November 1988

Baltimore

Rape and armed robbery charges against defendant
dropped after DNA tests proved he could not have been
the man who raped and robbed a guest at a Baltimore City
hotel in July 1988.

Sate of Maryland v. Benton

March 1989

Montgomery County

DNA evidence admitted. Defendant convicted of rape and
other charges; sentenced to life term in prison. (Cellmark)

Sate of Maryland v. Cobey

July 1989

Montgomery County

Defendant found guilty of rape after DNA evidence ruled
to meet the Frye standard. Defendant sentenced to life,
plus 10 years. The case was submitted for appellate
review, and the Court of Specia Appeals affirmed the use
of DNA evidence in July 1989. This was Cobey’s third
trial. The first ended in a mistrial, and his conviction in the
second trial (where evidence based on chromosome
variant analysis was introduced) was overturned on
appeal. Appeals Court subsequently upheld the admissib-
ility of the DNA evidence.

state of Maryland v. Edwards

May 1989

Montgomery County

Trial pending on July 1989 sex offense.

state of Maryland v. Hargrove

January 1989

Montgomery County

Rape case. DNA evidence admitted following pretrial
hearing. Defense stipulated to the DNA testing results.
The tria resulted in a hung jury. Defendant was scheduled
to be retried. (Cellmark)
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Sate of Maryland v. Jenkins

October 1987

Charles County

Rape case. Charles County Circuit Court judge orders
DNA testing to be performed. DNA sample too degraded,
however, to successfully perform the testing. (Cellmark)

State of Maryland v. Lee

May 1989

Montgomery County

DNA evidence admitted. Defendant convicted of rape.
(Cellmark)

State of Maryland v. Rager

September 1989

Anne Arundel County

DNA evidence admitted. Defendant (who “dreamed” he
raped his neighbor) convicted of rape and sentenced to 12
years in prison.

State of Maryland v. Stavrakas

August 1989

Prince George's County

DNA evidence admitted. Defendant convicted of rape.
(FBI)

State of Maryland v. Tasker

September 1988

Anne Arundel County

Defendant pleads guilty to second-degree rape and draws
5-year prison sentence in case where DNA evidence was
introduced.

State of Maryland v. Tu

November 1989

Montgomery County

DNA evidence admitted. Defendant convicted of murder-
ing his common law wife; no body was recovered.
(Cellmark)

Sate of Maryland v. Wilkenson

November 1989

Baltimore County

Defendant arrested for kidnapping. DNA tests indicate
identification of the stolen 16-pound baby.

Sate of Maryland v. Williams

May 1989

Montgomery County

DNA evidence admitted. Defendant pleads guilty to
first-degree murder. (Cellmark)

State of Maryland v. Yorke
September 1988

Baltimore County

DNA evidence admitted in rape case.

M assachusetts
Commonwealth of Massachusetts v. Curnin
September 1989
Worcester

DNA evidence admitted. Defendant convicted of rape.
(Cellmark)

Michigan
State of Michigan v. Adams et al.
October 1989
Oakland County
Expert testimony at pretriad hearing in rape and seria rape
case. Judge rules that DNA is admissible. Trid pending.
(Cellmark)

State of Michigan v. DuJardine

September 1989

Ottawa County

DNA evidence admitted following a Frye hearing.
Defendant convicted; sentenced in September 1989 to life
in prison. (Lifecodes)

State of Michigan v. Fagan

September 1988

Flint

DNA evidence admitted in rape case. Defendant con-
victed.

State of Michigan v. McMillan

September 1989

Ingharn county

Rape-murder case in which DNA identification from hair
follicles is awaiting acceptance by the court.

State of Michigan v. Perkins

April 1989

Oakland County

DNA evidence admitted. Defendant awaiting trial on rape
and murder charges. (Cellmark)

State of Michigan v. Szeman

October 1989

Oakland County

DNA evidence admitted in October 1989 following
pretrial hearing. Defendant faces 49 charges in connection
with 10 sexua assaults.

Minnesota
Sate of Minnesota v. Nielson
September 1989
Ramsey County

DNA evidence admitted. Defendant convicted of first-
degree murder and sentenced to life imprisonment.
(Cellmark)
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Sate of Minnesota v. Plaster

September 1989

Ramsey County

DNA evidence admitted in first-degree murder case.
Defendant convicted. (FBI)

Sate of Minnesota v. Schwartz

Minnesota Supreme Court ruled in November 1989 that
DNA tests performed by Cellmark did not meet guide-
lines for scientific reliability and cannot be used against
defendant, who was charged with first-degree murder.

Mississippi
Sate of Mississippi v. Jenkins
September 1989
DeSato County

DNA evidence admitted. Defendant convicted of capital
murder and sentenced to death by injection. (Cellmark)

Sate of Mississippi v. Mettetal

June 1989

Union County

DNA evidence admitted. Defendant convicted of murder.
(Cellmark)

Sate of Mississippi v. Parker

October 1989

Neshoba County

DNA evidence admitted. Defendant convicted of capital
murder and sexual assault. (Cellmark)

Sate of Mississippi v. Weaver

February 1989

Hinds County

DNA evidence admitted. Defendant convicted of rape and
sentenced to life without parole. (Cellmark)

Missouri

Sate of Missouri v. Davis

August 1989

Boone County

DNA evidence admitted. Defendant was found guilty of
murder. (Cellmark)

Sate of Missouri v. Thomas

March 1989

St. Louis

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Associated Press report, Nov. 11, 1989

Investigators in Columbia looking into the rape and
murder of a5-year-old girl seek to obtain samples from
six suspects. Child's body was recovered in November
1989.

Montana

Sate of Montana v. Drummond

September 1989

Jefferson County

Sexual intercourse without consent allegedly committed
by a State ingtitution attendant against a developmentally
disabled patient. The victim gave birth and DNA compar-
isons were done by Lifecodes. Defendant pleaded guilty
to the offense. (Lifecodes)

New Hampshire

Sate of New Hampshire v. Barnaby

September 1989

Hillshorough County

DNA andysis admitted, according to State Attorney
Generd’s Office.

Sate of New Hampshire v. Chase

September 1989

Rockingham County

DNA anaysis admitted, according to State Attorney
Generd’s Office.

Sate of New Hampshire v. Parker

September 1989

Merrimack County

DNA analysis underway, according to State Attorney
Generd’s Office.

New Jersey

state Of New Jersey v. Beard

December 1989

Union County

Nearly 3 months after being charged with murder, the
defendant was released after a judge ruled that authorities
arrested the wrong man. The primary suspect in a 1975
Georgia murder disappeared after the crime. Mistakenly,
his cousin (the defendant in this case) was arrested. DNA
tests conducted by Lifecodes proved the jailed man was
not the father of a man known to be the son of the suspect.
(Lifecodes)

Associated Press report, Dec. 14, 1988

It seemed to be an open-and-shut case against a man
charged with sexual assault. DNA testing by showed
defendant’ s sample did not match semen taken from
victim. (Lifecodes)

Associated Press report, Mar. 25, 1989

Unidentified female head discovered at a golf coursein a
Hopewell Township. DNA testing to be conducted once
police get an idea of identity.
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New Mexico
Sate of New Mexico v. Collins
October 1989
Santa Fe

A man once charged with killing his step-daughter was
released from prison in October 1989 pending the
outcome of DNA testing. Open murder charges against
the defendant were dismissed in the interim.

New York

Sate of New York v. Arashi

November 19838

New Y ork

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of New York v. Bailey

July 1988

Albany

Rape case. DNA evidence admitted after expert testimony
at pretrial hearing. Defendant pleaded guilty. (Lifecodes)

Sate of New York v. Berries

November 1989

Defendant charged with rape. No result from DNA test.
(Lifecodes)

Sate of New York v. Burton

March 1989

New City

DNA evidence admitted in murder case. Defendant
convicted. (Lifecodes)

Sate of New York v. Buxton

December 1988

Albany

Defendant charged with rape. No result from DNA test.
(Lifecodes)

Sate of New York v. Castro

August 1989

Bronx

Life-codes' test found to meet Frye standard and is ruled
admissible for exclusion purposes, inadmissible for
inclusion purposes. Defendant pleaded guilty to murder.
(Lifecodes)

Sate of New York v. Davis

May 1989

Queens

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of New York v. Drozic

November 1989

Erie County

Defendant indicted in rape case submits to DNA testing.

According to files released to media, defendant linked to

series of rapes. Defendant pleaded guilty to three rapes in
November 1989.

Sate of New York v. Golub

November 1989

Nassau County

Hearing held in October 1989, regarding admissibility of
DNA evidence. Defendant charged with second-degree
murder. (Lifecodes)

Sate of New York v. Gonzales

May 1989

Riverhead

DNA evidence admitted in murder case. Defendant
pleaded guilty. (Lifecodes)

State of New York v. Hwang

October 1989

Mineola

DNA evidence admitted in murder case. Defendant
convicted. (Lifecodes)

Sate of New York v. Jones

October 1989

Albany County

A thrice-convicted felon pleaded guilty in October 1989
to rape after DNA tests implicated him.

Sate of New York v. Lawrence

November 1989

White Plains

DNA evidence admitted in murder case. Defendant
convicted. (Lifecodes)

state of New York v. Lolisco

December 1989

Suffolk county

Defendant arrested in December 1989 after DNA tests
implicated him in the rape and homicide of a teenage girl.

Sate of New York v. Lopez

October 1988

Queens

Defendant convicted in 1988 of three rapes and one
robbery after DNA evidence was admitted. (Lifecodes)

Sate of New York v. Predmore

December 1988

Binghamton

DNA evidence admitted. Defendant pleaded guilty to
murder. (Cellmark)

Sate of New York v. Rhem

July 1989

Albany County

DNA evidence admitted in murder case. Defendant
convicted. (Lifecodes)
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Sate of New York v. Scheff

January 1989

White Plains

Westchester County man accused of rape exonerated by
DNA test. Charges dismissed. (Lifecodes)

Sate of New York v. Smith

October 1989

New York City

Man charged with raping and killing a doctor in her
Bellevue Hospital office agrees to DNA testing aimed at
determining whether he acted alone. DNA test implicated
him; defendant convicted. (Lifecodes)

Sate of New York v. Walker

March 1989

Jamaica

Rape case. No result from DNA testing. (Lifecodes)

Sate of New York v. Wesley

August 1988

Albany

DNA evidence admitted in murder-rape case. Defendant
convicted. (Lifecodes)

Sate of New York v. Williams
PCR case. (Forensic Science Associates)

Sate of New York v. Zambrana

October 1987

New City

DNA evidence admitted. Defendant convicted of murder.

Central Park Wilding Case

October 1989

New York City

Y ouths charged in the beating and rape of a female jogger
during a “wilding” rampage ordered to give samples of
hair, blood, and saliva for DNA testing. FBI tests proved
inconclusive.

North Carolina

Sate of North Carolina v. Hamrick

September 1989

Forsythe County

Defendant was released, and rape and kidnapping charges
were dismissed after DNA tests excul pated him.

Sate of North Carolina v. McCarty

December 1989

Duplin county

Rape-incest case. A DNA paternity test was admitted at
trial. Defendant was convicted. (Cellmark)

Sate of North Carolina v. Mills

March 1989

Salisbury

DNA evidence admitted. Defendant convicted of murder.
(Cellmark)

Sate of North Carolina v. Pennington

December 1989

Forsythe County

DNA evidence admitted. Defendant convicted of rape. In
December 1989, the North Carolina Supreme Court
agreed to hear an appea regarding the admissibility of the
DNA test results. (Cellmark)

Sate of North Carolina v. Satterfield

September 1989

Alamance County

DNA evidence admitted at trial. Defendant was convicted
of rape and kidnapping. (Cellmark)

Ohio
State of Ohio v. Biddings
March 1989
Columbus
DNA tests resulted in 21 additiona charges against the
defendant in a series of attacks known as the “handcuff
rapes.” Defendant now faces 123 charges in connection
with sexua attacks on 35 women from October 1984 to
August 1988.

Sate of Ohio v. Blair

September 1989

Clark County

DNA evidence admitted. Defendant convicted of murder.
(Cellmark)

State of Ohio v. Borgmann

June 1989

Hamilton County

DNA testing was performed for the defense in this case.
Judge ruled test results admissible. Defendant was found
quilty of rape. (Cellmark)

Sate of Ohio v. Burgette

May 1989

Toledo

Defendant pleads guilty to rape and kidnapping charges
after DNA tests link him to the crimes.

Sate of Ohio v. Dascenzo

July 1988

Montgomery County

Cellmark testified at motion hearing and jury trial where
DNA evidence was admitted in aggravated murder case.
Defendant was found guilty. (Cellmark)

Sate of Ohio v. Gordon

January 1989

Franklin County

DNA evidence admitted. Defendant convicted of five
counts of rape and kidnapping. (Cellmark)
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Sate of Ohio v. Kinley

March 1989

Springfield

Defendant charged in two murders after DNA tests linked
the man to the incident.

Sate of Ohio v. McWhite

September 1989

Lucas County

DNA evidence admitted. DNA from tissue scraped from
victim's fingernails did not match the defendant. How-
ever, the defendant was convicted of two counts of
‘aggravated murder. (Cellmark)

Sate of Ohio v. Pierce

July 1989

Delaware County

DNA evidence admitted. Defendant convicted of rape.
(Cellmark)

Sate of Ohio v. Reese

October 1989

Cuyahoga County

DNA evidence admitted. Defendant convicted of rape,
aggravated burglary, and theft; sentenced 40 to 100 years.
(Cellmark)

Sate of Ohio v. Tague

June 1988

Montgomery County

Judge assigned from Perry County rules that DNA
evidence will be admitted in Montgomery County trial
where defendant is charged with aggravated murder and

kidnapping.

Sate of Ohio v. Thomas

September 1989

Montgomery County

DNA evidence introduced in rape-murder case. Defen-
dant found guilty of al charges and was sentenced to life
in prison, plus 10 to 25 years. (Cellmark)

United Satesv. Yee, Veri, and Bonds

October 1989

U.S. District Court, Toledo

Three members of the Hell’s Angels motorcycle gang
were arrested on murder charges. Admissibility of DNA
evidence pending. (FBI)

Associated Press report, Dec. 7, 1989

Pike County Sheriff’s Department awaiting DNA test
results from FBI so suspect can be arrested. According to
local authorities, FBI reported a backlog of 60 cases, and
that results in this case would not be issued for 3 months.

Oklahoma
Sate of Oklahoma v. Hunt
September 1987
Norman

First time Lifecodes testifies regarding DNA evidence in
criminal case. Defendant acquitted of murder charges.
(Lifecodes)

Sate of Oklahoma v. Reed

May 1988

Oklahoma City

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Oklahoma v. Taylor

January 1989

Oklahoma City

DNA evidence admitted. Defendant convicted of rape,
burglary, oral sodomy, and robbery. (Lifecodes)

Associated Press report, Sept. 26, 1989

DNA tests implicated a suspect in four rapes. However,
the suspect was dlain by police following a robbery in
April 1989. (FBI)

Oregon
State of Oregon v. Dorson
November 1989
Lincoln County
DNA evidence admitted in aggravated murder case.
Defendant convicted in November 1989.

Sate of Oregon v. Futch

May 1989

Clatsop County

DNA test results offered for admission at 7-month pretria
hearing, which concluded in December 1989. (Lifecodes)

Pennsylvania
Commonwealth of Pennsylvania v. Conyers
August 1989
Dauphin County
DNA evidence admitted. Defendant convicted of murder
and rape; sentenced to two consecutive life terms, plus 5
to 10 years. (Cellmark)

Commonwealth of Pennsylvania v. James
PCR case. (Forensic Science Associates)

Commonwealth of Pennsylvania v. McCullum

June 1989

Allegheny County

DNA evidence admitted in murder-rape case. Defendant
convicted. (Cellmark)

Commonwealth of Pennsylvania v. Osellanie

July 1989

Lackawanna County

DNA test inconclusive in case against defendant, who was
charged with murder. Authorities said DNA was not the
primary evidence, and that the test results would have no
adverse impact on the case. (Cellmark)
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Commonwealth of Pennsylvania v. Pestinikas
First criminal DNA case in the United States (1986). PCR
case. (Forensic Science Associates)

Commonwealth of Pennsylvania v. Smith

August 1989

Harrisburdq

DNA evidence admitted in rape-burglary case. Defendant
convicted. (Cellmark)

Commonwealth of Pennsylvania v. Thomas

September 1989

Cannonburg DNA evidence offered at pretrial hearing in
rape case. Defendant pleaded guilty. (Lifecodes)

Commonwealth of Pennsylvania v. Trubia

December 1988

Lackawanna County

DNA evidence accepted in murder-rape case. Defendant
convicted.

Commonwealth of Pennsylvania v. Whitman

October 1989

Lebanon County

Defendant pleads guilty to first-degree murder, but
mentally ill to charges of rape and involuntary deviate
sexual intercourse. DNA evidence would have been
offered had the case gone to trial.

Commonwealth of Pennsylvania v. Woodson

March 1989

Allegheny County

Defense stipulates to DNA test results. Defendant found
guilty of rape. (Cellmark)

Associated Press report, Feb. 23, 1989

Police in State College released new details of a Pennsyl-
vania State University student’s 1987 murder, including
information that police have a DNA test of the killer.
Police released information in hopes of generating new
leads in the case.

Rhode Idand

Inre: Juvenile

September 1989

Case involving rape of a nursing home resident. Lifecodes
conducted test. Juvenile admitted sufficient facts to
establish the charge against him; sentenced to 3 years at
ajuvenile facility. (Lifecodes)

Sate of Rhode Island v. Otero
September 1989
Testing by Lifecodes. Tria pending.

Sate of Rhode Island v. Scurry
September 1989
Testing by FBI. Tria pending.

South Carolina

Sate of South Carolina v. Daniels

July 1989

DNA tests reveal that defendant’s blood did not match
DNA patternsin semen samples taken from rape victims.
Police were looking for a man wearing a stocking mask
who was believed to be responsible for 12 rapes over a
2-year period. Defendant said his troubles began when he
jokingly donned a Halloween mask one day and walked
from his sister’s house in Summerville to his home in
Lincolnville. Authorities were not convinced of first DNA
tests. Second tests were negative and defendant was

rel eased.

Sate of South Carolina v. Evans

April 1989

Charleston County

DNA evidence admitted in rape-burglary case. Defendant
convicted. (Lifecodes)

Sate of South Carolina v. Ford and Fraser

April 1989

DNA evidence admitted. Defendant convicted on charges
of criminal sexual conduct, kidnapping, and conspiracy.
(Lifecodes)

Sate of South Carolina v. Mitchell

August 1989

Columbia

DNA evidence admitted. Hung jury on rape charges.
(Lifecodes)

Sate of South Carolina v. Sellers

December 1989

Orangeburg

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

South Dakota

Sate of South Dakota v. Wimberly
December 1989

Meade County

Defendant found guilty of rape. (FBI)

Tennessee

FBI testimony in rape case in Blountville, Tennessee on
Dec. 11, 1989, results in admission of DNA evidence.
Trial pending.

Texas

Sate of Texas v. Balawajder
PCR case. (Forensic Science Associates)

Sate of Texas v. Bethune

January 1989

Harris County

Defendant convicted of raping a 74-year-old woman after
introduction of DNA evidence. (Lifecodes)
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Sate of Texas v. Clarke
PCR case. (Forensic Science Associates)

Sate of Texas v. Danzinger
PCR case. (Forensic Science Associates)

Sate of Texas v. Fuller
PCR case. (Forensic Science Associates)

Sate of Texasv. Kelly

November 1988

Tarrant County

Defendant convicted in the slaying of a 63-year-old
woman following atrial in which DNA testing was
admitted into evidence. (Lifecodes)

Sate of Texas v. Glover

October 1988

Ddllas

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Texas v. Hicks

January 1989

Fairfield

DNA evidence admitted in murder-rape case. Defendant
convicted. (Lifecodes)

Sate of Texasv. Leon

May 1989

Henderson County

DNA tests completed. The 15-year-old defendant—
certified to stand trial as an adult for capital murder,
aggravated sexua assault, and two armed robberies—
pleads guilty.

Sate of Texas v. Lockhart

October 1988

San Antonio

DNA evidence linking defendant to a Florida murder
victim was admitted at a Texas sentencing hearing on Oct.
17-18, 1988. The defendant, convicted of murdering a
Beaumont policeman, received the death penalty. Defen-
dant was accused of going on a nationwide killing spree,
and was aso charged with capital murder in slayingsin
Indiana and Florida.

Sate of Texas v. Lopez
PCR case. (Forensic Science Associates)

State of Texas v. Mandujano

May 1989

Bryan

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Texas v. McFarland
PCR case. (Forensic Science Associates)

Sate of Texas v. Perryman

June 1989

Piano

DNA evidence admitted in sexua assault case. Defendant
convicted. (Lifecodes)

Sate of Team v. Schultze

September 1989

Palestine

DNA evidence admitted in murder case. Defendant
convicted. (Lifecodes)

Sate of Texas v. Trimboli

April 1988

Tarrant County

A DNA test that triple-murder defendant Ronald Trimboli
had hoped would clear his name instead gave prosecutors
additional evidence against him. The tests concluded that
semen found on the bedspread where one of the three
victims was raped matched a sample Trimboli had given
for the test. Trimboli’s two earlier trias for the three
murders both ended in mistrials, first because of jury
misconduct and later because a jury deadlocked, 6 to 6. In
February 1989, defense lawyers, who had earlier de-
manded the tests, announced plans to seek exclusion of
the tests at trial. Presiding judge granted a defense motion
requiring prosecutors to furnish detailed data related to
the tests, and to send the defense team to Lifecodes, where
the tests were done, at State expense. The third trial began
on Mar. 27, 1989, and the defendant was found guilty of
three murders in April 1989. (Lifecodes, Forensic Science
Associates)

Sate of Ternsv. Vickers

July 1989

Beaumont

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Sate of Texas v. Williams

August 1988

Bryan

DNA evidence admitted in rape case. Defendant con-
victed. (Lifecodes)

Associated Press report, Feb. 22, 1989

DNA testing was reported in two investigations. In one,
apolice officer in Houston, arrested and charged with
kidnapping and rape, provided a blood sample that was to
be used in DNA matching. The other, an immigration
case, involves a woman who was indicted by Federal
authorities on kidnapping charges for taking a child from
Mexico and bringing him to the United States, according
to the FBI. Blood tests were taken to determine the
relationship between the woman and the child.
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Utah
Sate of Utah v. Bickmore
April 1989
Ogden

DNA evidence admitted. Mistrial declared on other
grounds.

Associated Press report, Mar. 4, 1989
DNA tests conducted on severed legs found in supermar-
ket trash container in Salt Lake City area.

Vermont

United Sates v. Jakobetz
November 1989
U.S. District Court, Burlington
Admissibility hearing pending in rape case. Defense
attorney has filed request that genetic evidence not be
used in court. In August 1989, judge ruled that hair, blood,
and saliva samples could be taken from defendant for
testing.

Virginia
Commonwealth of Virginia v. Breer
October 1989
Arlington County

Defendant is charged with two rapes. DNA evidence
expected to be introduced at trial.

Commonwealth of Virginia v. Copeland

June 1989

Portsmouth

DNA evidence admitted in murder case. Defendant
convicted of murder. (LifeCodes)

Commonwealth of Virginia v. Ford

February 1989

Henrico County

Case involving charges of rape, breaking and entering,
and abduction. DNA testing admitted. (Cellmark)

Commonwealth of Virginia v. Johnson

June 1989

Rockingham County

Defendant pleads guilty just prior to trial; DNA evidence
had been ruled admissible after a motions hearing.
(Céllmark)

Commonwealth of Virginia v. Reynolds

February 1988

Henrico County

Murder case. DNA evidence admitted. (Cellmark)

Commonwealth of Virginia v. Spencer

January 1990

Arlington County and Richmond

Defendant convicted four times-July 1988, September
1988, January 1989, and May 1989-of capital murder

and rape where DNA test was admitted into evidence.
Spencer received the death sentence, which is automati-
cally reviewed. Virginia Supreme Court upheld the
admission of DNA tests. In January 1990, the U.S.
Supreme Court refused to hear Spencer’s appeal, thus
allowing the Virginia High Court ruling to stand.

Commonwealth of Virginia v. Trent

January 1989

Roanoke

Judge dismissed charges of statutory rape against defen-
dant because, although DNA tests showed the man had
sex with a 14-year-old girl, there was insufficient
evidence of crimina intent. Defendant claimed he was
drunk at the time, and thought he was having sex with his
wife.

Commonwealth of Virginia v. Vasquez

January 1989

Richmond

Vasquez, who had earlier pleaded guilty to second-degree
murder, was released from prison in January 1989 after
being granted executive clemency by Virginia Governor
Baliles. DNA testing in Commonwealth of Virginia v.
Soencer led authorities to believe that Spencer, not
Vasguez, was responsible for the homicide to which
Vasquez had pleaded guilty.

Associated Press report, May 13, 1989
Authoritiesin Campbell County plan to use DNA testsin
seeking identification of the mother of a suffocated baby
found in the Campbell County landfill.

Washington

State of Washington v. Buckner

February 1989

Stevens County

DNA evidence admitted. Defendant convicted of first-
degree murder and rape. (Lifecodes)

Sate of Washington v. Cauthron

May 1989

Everett

Jury finds defendant guilty of seven counts of rape. DNA
evidence was recovered from six of the seven attacks.
Defendant sentenced to 51 years in prison. (Cellmark)

Sate of Washington v. Chapple

May 1989

Spokane County

Defendant charged with two murders. Tria pending.

Sate of Washington v. Evans

October 1989

Pierce County

DNA evidence admitted. Defendant convicted of rape and
robbery. (FBI)
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State of Washington v. Kalakowsky

June 1989

Spokane County

DNA evidence admitted. Defendant convicted of four
counts of first-degree rape and one count of attempted
first-degree rape. Sentenced to 54 yearsin jail.
(Lifecodes)

Sate of Washington v. Shriner

October 1989

Pierce County

Judge rules that DNA testing is to proceed in sexual
assault case. (Cellmark)

Sate of Washington v. Young

February 1989

Snohomish County

DNA tests exclude Y oung, who had been identified by the
victim as the rapist. Charges dropped.

West Virginia
Sate of West Virginia v. Ferrell
January 1989
Petersburg

DNA evidence admitted in murder case. Defendant
convicted. (Lifecodes)

Sate of West Virginia v. Woodall
July 1989
Defendant, serving 335 years and two life terms for

kidnapping and raping two women, undergoes DNA
testing after several attempts are denied. DNA tests
showed that samples were too degraded for testing to be
accurate. West Virginia Supreme Court admitted test
results in July 1989; rules that Woodall can follow normal
appeals process. (Cellmark)

Wisconsin
Sate of Wisconsin v. Banks
February 1989
Kenosha County

DNA evidence admitted, defendant convicted of rape.
(Céllmark)

Military
United Sates v. Luke
March 1988
Us. army
Defendant charged with murder, robbery, and sexual
battery. DNA evidence admitted. Defendant pleaded
guilty.

United Sates v. Scott

January 1988

U.S. Marine Corps

Rape case. Military judge approved request for DNA
tests, but DNA in sample too degraded to perform the
testing.



Appendix B

Survey Instrument for OTA Survey of
State and Local Crime Laboratories

As part of this assessment, OTA surveyed all State and
local crime laboratories identified in the 1988 U.S.
Department of Justice, Federal Bureau of Investigation
Directory of Crime Laboratories Representing Local,
Sate and Federal Systems (see ch. 6).

The following is a reproduction of the survey question-
naire.
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L

SURVEY OF STATE AND LOCAL CRIME LABORATORIES

Survey by the Biological Applications Program
Office of Technology Assessment
U.S. Congress
Washington, D.C. 20510-8025

Please Respond by March 13,1989

The Office of Technology Assessment is conducting a survey of U.S. state and local crime laboratories as part
of an assessment of Forensic Uses of Genetic Tests. Please read each question and mark the space below
the question that corresponds to your answer. After each answer continue with the next question unless there
isan instruction to skip to a particular question or section. Only aggregate data will be presented in the
report, soindividual information will not be identified with any particular facility. Please call Margaret
Anderson if you have any questions (202)228-6695.

SECTION 1: GENERAL QUESTIONS

Do you believe DNA typing is:

very imporlant to develop for advancing the mission of this crime

laboratory? (1)

somewhat important, but only an additional technology in an array of
existing technologies? 2

not very important to the mission of this crime laboratory? (3)

What is the total number of non-clerical staff members in your facility?

What is your crime laboratory’s annual budget?

What role, if any, do you see for the FBI in DNA testing? (Please check all that apply)

research (methods development and evaluation) (1)
training (2)
casework for state and local labs 3)
maintenance of centralized DNA data files 4)
reference library (5)
define standards (6)
certify laboratory personnel (7
provide proficiency samples for quality assurance 8)
other, what? (9)

Do you believe that DNA testing results should be incorporated into a database (e.g., local, state, or
national) so that they can be exchanged among law enforcement agencies?

yes (1)
no (2) SKIPtoQ 7
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6. What types of data files would be most useful? (Please rank from 1 = most useful to 4 = least
useful. Ignore our code numbers such as (1), (2))

population data (1)
crime scene evidence from cases in which

a subject hasn't been identified (2
known offender files (3)
missing persons/unidentified deceased (4)

7. What do you see as the most important issues involving DNA testing?

8. Have you plans for utilizing or do you currently utilize forensic DNA testing? (Please check all that
apply)
yes, presently contracting (1) Please answer SECTION Il
yes, DNA tests on site (2) Please answer SECTION IV
yes, have plans for on-site
DNA testing (3) Please answer SECTION Il
no, we do not currently use (4) Please answer SECTION I

SECTION 11: NOT CURRENTLY CONDUCTING DNA TESTING

9. If you are not currently conducting DNA testing either on-site or contracting, do you have plans or
funding to contract for DNA testing:

in the next 12 months? 1)
in the next 24 months? (2

10. Do you have provisions to contract out DNA testing if necessary in the future?

yes, we will contract as necessary 1)
no, we do not intend to contract (2)
yes, we have provisions, but cost

may prevent us from contracting (3)

IF YOU ARE NOT CURRENTLY CONDUCTING DNA TESTS OR CONTRACTING FOR THEM,
THIS COMPLETES YOUR SURVEY. THANK YOU VERY MUCH.
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SSECTION Ill: CONTRACTING FOR DNA TESTING

Il. If you are not conducting DNA analysis on-site, have you submitted budget provisions
have not yet been approved?

yes (2) If yes, how much? 3)
no __ (2

12.  Which facilities have you contracted with? Please list all facilities and the number of
for each facility. Include any test or trial samples as well.

13 When you send specimens out to private laboratories, do you conduct a pre-screenin

beforehand?
yes____ (1)
no __ (2

14.  Based on the types of crimes that you would or are currently using DNA testing on, how many
samples do you anticipate sending out annually in the future?

15. Do you intend to restrict or institute a formal protocol to determine the type of crimes that DNA
testing can be used on?

yes (1)
no (2)
If yes, what type and/or criteria? (3)

IF IN ADDITION TO CONTRACTING, YOU ARE CONDUCTING ON-SITE DNA TESTING,

PLEASE ANSWER SECTION IV. IF NOT, THIS COMPLETES YOUR SURVEY. THANK YOU
VERY MUCH.

SECTION IV: ON-SITE

16.  How many non-clerical staff members are there in the section performing DNA testing?

17.  What is the annual budget in the section performing DNA testing?

to do so that

specific cases

g test on them
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18.

19.

20.

21.

22.

23.

24.

If you are conducting DNA testing on-site, have you or do you anticipate an increase in profes-
sional staff positions to coordinate or to conduct DNA analysis?

yes (1
no (2)

Will positions handling DNA samples require extra training above and beyond the existing aca-
demic and work experience of these personnel?

yes (1)
no (2
If yes, what? ©)

Please rank the following factors for relative importance in your decision to pursue DNA typing on-
site. (Use 1 = most important to 4 = least important. Ignore our code numbers such as (1), (2))

cost of contracting out (1
wanted the shortest turnaround time for samples (2
control of evidence is important (3)
it's important that we have state-of-the-art technology (4)

Are any non-criminal justice agencies in your state currently using the crime laboratory for other
purposes (e.g., paternity, child support enforcement, missing persons)?

yes (1)
no (2)
If yes, please name the type of agency and purpose: (3)

Are you creating or contributing to any DNA testing data files at this time?

yves (1)
no (2) SKIP to Q 25
If yes, please describe: (3)

If yes, will these files be maintained and regulated:

at the local level (1)
at the state level (2)
at the national level (3)

How do you plan to store DNA testing material not specifically assigned to an ongoing investiga-
tion? After completing this question, SKIP to Q 26.

DNA samples (1
gels (2
autoradiographs 3
electronically captured prints (4
other (Please describe) (5)

==
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25.

26.

27.

[f you are not creating files, do you have plans to computerize the results of DNA testing, and what
stage have those plans reached? (Please check all that apply)

still preliminary 1)
hardware in place (2)
software in place (3)
other (Please explain) @)

Do you currently have an NRC license for use of radioactive markers? If not, are you applying for
one?

yes__ (1)
no (2)
applying for a license (3)

Do you intend to restrict or institute a formal protocol to determine the type of crimes that DNA
testing can be used on?

yes (1)
no __ (2
If yes, what type and/or criteria? (3)

THANK YOU VERY MUCH.
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DNA

DOJ
FBI
FSA
FSF
FSRTC

HCFA
HGML
HLA
ISFH

MtDNA
NCIC

NIST
NLETS

OMIM
OTA
PCR
PDB
PIR
RFLP
SSN

Acronyms

—adenine

—American Association of Blood Banks

—American Academy of Forensic Sciences

—Automated Fingerprint ldentification Sys-
tems

—Advisory Policy Board (NCIC)

—American Society of Crime Laboratory
Directors

—American Society of Human Genetics

—American Society of Histocompatibility
and Immunogenetics

—Bureau of Justice Statistics (DOJ)

—cytosine

—~California Association of Criminalists

—California Association of Crime Laboratory
Directors

—<Clinical Laboratory Improvement Amend-
ments of 1988

—Collaborative Testing Services

—U.S. Department of Health and Human
Services

—deoxyribonucleic acid

—U.S. Department of Commerce

—U.S. Department of Justice

—Federal Bureau of Investigation (DOJ)

—TForensic Science Associates

—TForensic Science Foundation

—Forensic Science Research and Training
Center (FBI/DQOJ)

—qguanine

—HealthCareFinance Administration (DHHS)

—Human Gene Mapping Library

—human leukocyte antigen

—International Society for Forensic Haemo-
genetics

—mitochondrial DNA

—National Crime Information Center

—National Ingtitutes of Health

—National Institute of Justice

—National Institute of Standards and Tech-
nology (DOC)

—National Law Enforcement Telecommuni-
cations System

—On-Line Mendelian Inheritance in Man

—Office of Technology Assessment

—polymerase chain reaction

—Protein Data Bank

—Protein Identification Resource

—restriction fragment length polymorphism

—socia security number
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T —thymine

Triplel —Interstate Identification Index (NCIC)

TWGDAM-Technical Working Group on DNA Analy-
sis Methods (FBI/DOJ)

VNTR  —variable number of tandem repeats

Glossary of Terms

Allele: Alternative form of a genetic locus (e.g., at alocus
for eye color there might be alleles resulting in blue or
brown eyes); alleles are inherited separately from each
parent.

Autoradiogram: An x-ray film image showing the
position of radioactive substances. Sometimes called
“*Autocad. "

Autoradiograph: See autoradiogram.

Autoradiography: A technique for identifying radioac-
tively labelled molecules or fragments of molecules.

Autosome: Chromosome not involved in sex determinat-
ion. In a complete set of human chromosomes, there
are 44 autosomes (22 pairs).

Band shift: The phenomenon of DNA fragments in one
lane of a gel migrating slower or faster than identical
fragments in another lane. As visualized on an
autoradiogram, the overal patterns would be the same,
but out of register. Factors responsible for band shift
include contaminants, salt concentration, and DNA
concentration.

Base pair: Two complementary nucleotides (adenosine
and thymidine or guanosine and cytidine) held togeth-
er by weak bonds. Two strands of DNA are held
together in the shape of a double helix by the bonds
between base pairs.

Blot: See Southern blot.

Cell: The smallest component of life capable of independ-
ent reproduction and from which DNA is isolated for
forensic analysis.

Chromosome: A threadlike structure that carries genetic
information arranged in a linear sequence. In humans,
it consists of a complex of nucleic acids and proteins.

Controls: Tests designed to demonstrate that a procedure
worked correctly and performed in parallel with
experimental samples. Controls yield certain expected
results; when the observed results for the controls
deviate from what is expected, then the results for the
case samples cannot be considered reliable.

Deoxyribonucleic acid (DNA): The molecule that
encodes genetic information. DNA is a double-
stranded helix held together by weak bonds between
base pairs of nucleotides.

DNA: See deoxyribonucleic acid.

DNA band: Referring to the visual image, e.g., on a
autoradiograrn or an ethidium bromide stained gel, that
represents a particular DNA fragment.
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DNA probe: Short segment of DNA that is labeled with
a radioactive or other chemical tag and then used to
detect the presence of a particular DNA sequence
through hybridization to its complementary sequence.

DNA sequence: Order of nucleotide basesin DNA.

Electrophoresis. Technique used to separate molecules
such as DNA fragments or proteins. In forensic uses of
DNA tests, electric current is passed through a gel,
usually composed of a substance called agarose, and
the fragments of DNA are separated by size. Smaller
fragments will migrate farther than larger pieces.

Enzyme: A protein that acts as a catalyst, speeding the
fate at which abiochemical reaction proceeds, without
being permanently altered or consumedly the reaction
so that it can be used repeatedly.

Gel: The semi-solid matrix used in electrophoresis to
separate molecules. In forensic DNA analysis, the
substance usually used is agarose, although acrylamide
can also be used

Gene: The fundamental unit of heredity; an ordered
sequence of nucleotide base pairs to which a specific
product or function can be assigned.

Genome: All the genetic material in the chromosomes of
a particular organism; its size is generaly given asits
total number of base pairs.

Genotype: The genetic congtitution of an organism, as
distinguished from its physical appearance, or pheno-
type.

Hardy-Weinberg equilibrium: In a large, random,
intrabreeding population, not subjected to excessive
selection, migration, or mutation, the gene and geno-
type frequencies will remain constant overtime, so that
for most single-locus probe analyses, the likelihood of
being a homozygote (one band) with genotype aa
will be (pl)2, where p,is the frequency in the
population of alele g. For heterozygotes with two
bands, the chance that a person will have genotype
ala~ will be 2p,/2p,, where p,and p,are the respective
frequencies of how often bands a and a,occur.

Heterozygous: Having two different alleles at a particular
locus. For most forensic DNA probes and individuals,
if the person is heterozygous at the locus the probe
detects, the autoradiogram displays two bands.

HLA: See human leukocyte antigen.

Homozygous. Having the same alele at a particular
locus. For most forensic DNA probes and individuals,
if the person is homozygous at the locus the probe
detects, the autoradiogram displays a single band.

Human leukocyte antigen (HLA): Located on the
surface of most cells, except blood cells, these
protein-sugar structures differ among individuals and
are important for acceptance or rejection of tissue or
organ grafts and transplants. The locus of one particu-
lar class of these antigens, HLA DQx-1, is useful for
forensic analysis using PCR.

Hybridization: The process of joining two complemen-
tary strands of DNA, or of DNA and RNA, together to
form a double-stranded molecule.

Junk DNA: Sequence of DNA for which no specific
coding function has yet been assigned. Also called
noncoding DNA.

Linkage disequilibrium: The phenomenon of a specific
allele of one locus being associated with an alele of
another locus on the same chromosome with a
frequency greater than expected by chance.

Locus: A specific, physical position on a chromosome.

Marker: A gene with aknown location on a chromosome
and a clear-cut phenotype that is used as a point of
reference when mapping another locus; or, referring to
DNA fragments of known base pair length run on gels
from which the size of unknown DNA sample
fragments can be determined.

Mitochondria: Structures, or organelles, found within a
cell that are responsible for generating the cell’s (and
hence organism’'s) energy. Mitochondria contain DNA
molecules that are inherited only from an individual’s
mother. An individual and his or her siblings will share
the same mitochondrial DNA pattern-the pattern of
their mother (and other maternal relatives, including
the maternal grandmother and maternal aunts and
uncles).

Multilocus probe: DNA probe that detects genetic
variation at multiple sites in the genome. An autoradi-
ogram of a multilocus probe application yields a
complex, stripe-like pattern of 30 or more bands per
individual. Compare Sngle-locus probe.

Nucleotide: The unit of DNA consisting of one of four
bases—adenine, guanine, cytosine, or thymine-
attached to a phosphate-sugar group. The sugar group
is deoxyribose in DNA. (In RNA, the sugar group is
ribose and the base uracil substitutes for thymine.)

Phenotype: The appearance of an individua or the
observable properties of an organism that result from
the interaction of genes and the environment.

Polymerase chain reaction (PCR): An in vitro process,
through which repeated cycling of the reaction repro-
duces a specific region of DNA, yielding millions of
copies from the original.

Polymorphism: The existence of more than one form of
agenetic trait.

Probe: In forensic applications, a short segment of DNA
tagged with a reporter molecule, such as radioactive
phosphorus (32P), used to detect the presence of that
particular complementary DNA sequence.

Protein: A biological molecule whose structure is
determined by the sequence of nuclectides in DNA.
Proteins are required for the structure, function, and
regulation of cells, tissues, and organs in the body.
Some traditional forensic genetic markers are proteins.

Recombinant DNA technology: Processes used to form
a DNA molecule through the union of different DNA
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molecules, but now commonly used to refer to any
techniques that directly examine DNA.

Replication: The synthesis of new DNA from existing
DNA. PCR is an in vitro technology based on the
principles of replication.

Restriction endonuclease: An enzyme that has the
ability to recognize a specific DNA sequence and cut
it at that sequence.

Restriction enzyme: See restriction endonuclease.

Restriction fragment length polymorphism (RFLP):
Variations in the size of DNA fragments produced by
a restriction endonuclease at a polymorphic locus.

RFLP analysis. DNA technique using single-locus or
multilocus probes to detect variation in the DNA se-
quence by revealing size differences in DNA fragments
produced by the action of a restriction enzyme. See
restriction fragment length polymor phism.

Serology: Scientific discipline concerned with the study
of body fluids.

Single-locus probe: DNA probe that detects genetic
variation at only one site in the human genome. An
autoradiogram using one single-locus probe usually
displays one (homozygote) or two (heterozygote)
bands. Compare multilocus probe.

Southern blot: The nylon membrane to which DNA has
adhered after the process of Southern blotting.

Southern blotting: The technique for transferring DNA
fragments separated by electrophoresis from the gel to

a nylon membrane, to which DNA probes that detect
specific fragments can then be applied.

Standardization: In forensic uses of DNA tests, refersto
anational system that uses a single restriction endonu-
clease with, in whole or part, certain designated DNA
probes; critical to databanking considerations. Com-
pare standards.

Standards: Criteria established for quality control and
quality assurance; or, known test reagents, such as
molecular weight standards. Compare standardiza-
tion.

Tandem repeats. Multiple copies of the identical (or
nearly identical) DNA sequence arranged in direct
succession at a particular site on a chromosome. See
variable number of tandem repeats.

Tag polymerase: DNA polymerase-the enzyme used to
form double-stranded DNA from nucleotides and a
single-stranded DNA template-isolated from the
bacterium Thermus aquaticus, which normally lives in
hot springs. Taq polymerase can withstand the high
temperatures required in the repeating cycles of PCR.

Variable number of tandem repeats (VNTR): Repeat-
ing units of a core DNA sequence, for which the core
number varies between individuals, thus providing the
basis for RFLP analysis. See tandem repeats.
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DNA tests, 14, 16-17,98-101, 103-105, 107, 157-172
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reported uses of DNA typing in, 16, 158
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regulation, 13, 78
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proficiency testing program, 79
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American Association of Trial Lawyers, 73
American Bar Association, 73
American Board of Criminalistics, 76
American Civil Liberties Union, 73
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regulation, 13, 78
American Society for Microbiology, survey of member-
shipin Hopkins case, 142
American Society of Crime Laboratory Directors (ASCLD),
72,141, 146
accreditation program, 12, 77-78, 146
proficiency testing program, advisory capacity of, 72,
146
support for national databank based on FBI RFLP
protocol, 124
survey of members, 142
American Society of Histocompatibility and |mmunogen-
etics (ASHI), quality assurance guidelines of, 72
American Society of Human Genetics (ASHG)
preservation of DNA samples, points to consider by,
133
quality assurance guidelines, points to consider by, 72
American Type Culture Collection, 121
Andrews, Tommie Lee, 99, 108, 105, 160
Antitrust Division (U.S. Department of Justice), 78
Argentina, 51
Arizona
law establishing DNA databank in, 16,20, 122, 123
number of DNA casesin, 15
reported uses of DNA typing in, 16, 158
Arkansas

number of DNA casesin, 15
reported uses of DNA typing in, 16, 158
Army (U.S.)
reported use of DNA typingin, 172
see also Military
Ashton, Jeffrey, 99
Attorney Genera (U. S)
oversight and setting of standards, 29-30
role in crime-related information exchange, 125
Australia, 24, 145
Automated Fingerprint Identification Systems (AFIS),
114

Band shift, 10-11,63,65

Beirne, D., 119

Biotechnology Science Coordinating Committee, moni-
toring DNA technologies, 81

Brandeis, Justice, 111

Bureau of Justice Statistics (BJS), study of rates of
recidivism, 22, 129

Cdlifornia
law establishing DNA databank in, 16,20, 122-123
Martinez case, 157, 159
number of DNA casesin, 15
reported uses of DNA typing in, 16, 157, 158-159
Cdifornia Association of Crime Laboratory Directors
(CACLD), 72
proficiency test administered by, 79-80,105
survey of interest in DNA typing conducted by, 142
Cdlifornia Association of Criminalists (CAC), 72,76
Cdlifornia Department of Justice, 72
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Gander, Newfoundland incident, 130
Royal Canadian Mounted Police, 24, 145
Casselman, Murrel, 89
Castro, Jose, 103
Cellmark Diagnostics (Maryland), 148
costs of services, 25, 149
crime laboratories contracting with, 149
criminal cases and investigations examined by, 157-
172
testimony as expert withesses by, 98
Certification, 76-77
Cetus Corp. (Cdifornia)
Forensic Science Associates' licensing agreement with,
148
patent for PCR, 148-149
test kit marketed by, 149
Civil liberties, 21-23
policy options for, 35-38
see also Privacy
Clinical laboratories
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Federal regulation of, 12-13,29,71,78
proficiency testing in, 80
State regulation of, 75-76
see also Clinical Laboratory Improvement Amend-
ments of 1988
Clinical Laboratory Improvement Amendments of 1988
(CLIA), 12-13,78
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Colorado
law establishing DNA databank in, 16,20, 123
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cost-effectiveness in court, 118-120
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18, 119
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contracting by, 148-150
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Databanks

access to information in, 133-134

accessibility to State criminal history files in, 22-23,
128, 134
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crime laboratories’ interest in, 19, 146-147, 152
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122
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fair information practices, 127-128
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information exchange via, 20, 125-128
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investigatory uses of, 19-21, 120, 121-124, 134-135

maintenance and management of, 20, 125-128
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quality assurance, 14,79
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DNA anaysis. See DNA testing, terminology
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DNA prints. See DNA testing, terminology
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advantages of, 17,50, 100
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controversies over setting standards for, 10-11, 82, 85
courtroom use of, 14-17, 98-100, 157-172
crime laboratories’ interest in, OTA survey, 23-26,141,
144-153
criminal investigations using, 14, 157-172
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exclusion through, 157
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novel applications of, 7, 51
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quality assurance considerations for, 11-14,71-82
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State laws addressing admissibility of, 14, 107
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Drug testing laboratories, Federal regulation of, 12,29,71
Due process, 17,98, 128

Economics. See Costs; Funding
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Everhart, Jeffrey L., 101
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statistical, 104-105, 107
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costs of, 25, 149
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International Electrophoresis Society, 124
International Society for Forensic Haemogenetics (ISFH),
quality assurance guidelines of, 72
Interstate Identification Index (Triple 1)-NCIC, 22, 125
lowa
law establishing DNA databank in, 16,20, 123
number of DNA casesin, 15
reported uses of DNA typing in, 16, 163
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State DNA databanking, 16, 19,20, 122-124
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law addressing the admissibility of DNA in, 14, 107
law establishing DNA databank in, 16,20, 123-124
number of DNA casesin, 15
New Hampshire



194 . Genetic Witness: Forensic Uses of DNA Tests

number of DNA casesin, 15

reported uses of DNA typing in, 16, 165
New Jersey

number of DNA casesin, 15
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New Zealand, 24, 145
North Carolina

number of DNA casesin, 15

reported uses of DNA typingin, 16, 167
North Dakota, number of DNA casesin, 15
Norway, 24, 145

Office of Technology Assessment (OTA)
findings on validity and reliability of DNA tests by,
7-8,59-60
instrument for survey by, 173-178
reports on human genetics and biotechnology by, 41
results of survey of crime laboratories, 23-26,129,141,
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Proficiency testing
AABB program, 79
controversy over availability and use of results of, 80
controversy over CTS-FSF program, 79
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see also Regulation; Standards
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75-76,77,78,80
drug laboratories as a model for, 12,29,71
Federa role in, 80-82
licensing, 75-76,77
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comparison to Frye test, 16, 96
expert testimony under, 96
Reliability
increasing challenges to, 8
of DNA test results, 60
of DNA tests per se, 7-8,60
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