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Part 1:

EV A L U A T I N G

FO R E N S I C D N A  
EV I D E N C E

Essential Elements 
of a Competent 
Defense Review

“I get a sinking feeling
when I hear a client has

been fingered by a DNA
test,” a defense lawyer

recently told us. “Seems
there’s not much I can do

but negotiate a guilty plea.”
Promoters of forensic DNA

testing have done a good job
selling the public, and even

many criminal defense lawyers,
on the idea that DNA tests pro-

vide a unique and infallible identi-
fication. DNA evidence has sent

thousands of people to prison and, in
recent years, has played a vital role in

exonerating men who were falsely con-
victed. Even former critics of DNA testing,

like Barry Scheck, are widely quoted attest-
ing to the reliability of the DNA evidence in

their cases. It is easy to assume that any past
problems with DNA evidence have been worked out

and that the tests are now unassailable. 

BY WILLIAM C. THOMPSON, SIMON FORD, TRAVIS
DOOM, MICHAEL RAYMER AND DAN KRANE



The problem with this assumption
is that it ignores case-to-case variations
in the nature and quality of DNA evi-
dence. Although DNA technology has
indeed improved since it was first used
just 15 years ago, and the tests have the
potential to produce powerful and con-
vincing results, that potential is not real-
ized in every case. Even when the relia-
bility and admissibility of the underlying
test is well established, there is no guar-
antee that a test will produce reliable
results every time it is used. In our expe-
rience there often are case-specific issues
and problems that greatly affect the
quality and relevance of DNA test
results. In those situations, DNA evi-
dence is far less probative than it might
initially appear.

The criminal justice system
presently does a poor job of distin-
guishing unassailably powerful DNA
evidence from weak, misleading DNA
evidence. The fault for that serious
lapse lies partly with those defense
lawyers who fail to evaluate the DNA
evidence adequately in their cases. This
article describes the steps that a defense
lawyer should take in cases that turn on
DNA evidence in order to ascertain
whether and how this evidence should
be challenged.

Our focus here is on the most
widely used form of DNA testing,
which examines genetic variants called
short tandem repeats, or STR’s. Our
goal is to explain what you need to
know, why you need to know it, and
how you get the materials and help you
need. We leave for a future article dis-
cussion of another less common and
even more problematic form of DNA
testing, which examines mitochondrial
DNA (mtDNA).

Understanding the lab report
The first item you need in a DNA

case is the lab report. The report should
state what samples were tested, what
type of DNA test was performed, and
which samples could (and could not)
have a common source. Reports gener-
ally also provide a “table of alleles”
showing the DNA profile of each sam-
ple. The DNA profile is a list of the alle-
les (genetic markers) found at a number
of loci (plural for “locus,” a position)
within the human genome. To under-
stand DNA evidence, you must first
understand the table of alleles.

Figure 1 shows a table of alleles, as
represented in a typical lab report. This
table shows the DNA profiles of five
samples — blood from a crime scene
and reference samples from four sus-
pects. These samples were tested with an
automated instrument called the ABI
Prism 310 Genetic Analyzer™ using a
set of genetic probes called
ProfilerPlus™. A company called
Applied Biosystems, Inc. (ABI) devel-
oped this system for typing DNA. It is
currently the most widely used method
for forensic DNA typing in the United
States, used by about 85 percent of lab-
oratories that do forensic DNA testing.1

Across the top of the table are the
names of the various loci examined by
the test. The ProfilerPlus™ system
examines ten loci. (Labs sometimes also
run another set of genetic probes, called
Cofiler™, which includes four addi-
tional loci). The alleles that the test
detected at each locus are identified
numbers. Thus, at locus D3S1358, the
test detected alleles 15 and 16. At each
locus, a person has two alleles, one
inherited from each parent. In some
cases, only one allele is detected, which
is interpreted as meaning that by
chance the person inherited the same
allele from each parent. (See in Figure
1, e.g., Suspect 1’s profile at locus
D3S1358 and Suspect 4’s profile at

locus D8S1179). However, most sam-
ples will have two different alleles at
each locus, as seen in Figure 1.

Each allele is a short fragment of
DNA from a specific location on the
human genome known as an STR
(short tandem repeat). STRs are places
in human DNA where a short section of
the genetic code repeats itself. Everyone
has these repeating segments, but the
number of repetitions (and hence the
length of these segments) varies among
individuals. The numbers assigned to
the alleles indicate the number of repe-
titions of the core sequence of genetic
code. ProfilerPlus™ identifies and
labels fragments of DNA that contain
STRs. The Genetic Analyzer then meas-
ures their length and thereby deter-
mines which alleles are present.

By examining the DNA profiles,
one can tell whether each suspect could
or could not have been the source of the
blood. Suspects 1, 2 and 4 are ruled out
as possible sources because they have
different alleles than the blood at one or
more loci. However, Suspect 3 has
exactly the same alleles at every locus,
which indicates he could have been the
source of the blood. In a case like this,
the lab report will typically say that
Suspects 1, 2 and 4 are “excluded” as
possible sources of the blood, and that
Suspect 3 “matches” or is “included” as
a possible donor.

One of the loci analyzed is called
amelogenin (Amel) and is used for typ-
ing the sex of a contributor to a sample.
Males have X and Y versions of the alle-
les at that locus; females have only the X
because they inherit two copies of the X
chromosome. All of the profiles shown
in Figure 1 appear to be of males.

Lab reports generally also contain
estimates of the statistical frequency of
the matching profiles in various refer-
ence populations (which are intended
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FIGURE 1: TABLE OF ALLELES
Which suspect is a possible source of the blood? Only one of the four suspects has a DNA profile that
matches the DNA profile observed in the blood sample



to represent major racial and ethnic
groups). Crime labs compute these esti-
mates by determining the frequency of
each allele in a sample population, and
then compounding the individual fre-
quencies by multiplying them together.
If 10% (1 in 10) of Caucasian
Americans are known to exhibit the 14
allele at the first locus (D3S1358) and
20% (1 in 5) are known to have the 15
allele, then the frequency of the pair of
alleles would be estimated as 2 x 0.10 x
0.20 = 0.04, or 4% among Caucasian
Americans. The frequencies at each
locus are simply multiplied together
(sometimes with a minor modification
meant to take into account the possibil-
ity of under-represented ethnic
groups), producing frequency estimates
for the overall profile that can be stag-
geringly small: often on the order of 1
in a billion to 1 in a quintillion, or even

less. Needless to say, such evidence can
be very impressive.

When the estimated frequency of
the shared profile is very low, some labs
will simply state “to a scientific certain-
ty” that the samples sharing that profile
are from the same person. For example,
the FBI laboratory will claim two sam-
ples are from the same person if the
estimated frequency of the shared pro-
file among unrelated individuals is
below one in 260 billion. Other labs use
different cut off values for making
identity claims. All of the cut-off values
are arbitrary: there is no scientific rea-
son for setting the cut off at any partic-
ular level just as there is no formally
recognized way of being “scientifically
certain” about anything. Moreover,
these identity claims can be misleading
because they imply that there could be
no alternative explanation for the

“match,” such as laboratory error, and
they ignore the fact that close relatives
are far more likely to have matching
profiles than unrelated individuals.
They can also be misleading in that the
DNA tests themselves are powerless to
provide any insight into the circum-
stances under which the sample was
deposited and are generally unable to
determine the type of tissue that was
involved.

Looking behind the lab report:
Are the laboratory’s conclusions
fully supported by the test
results?

Many defense lawyers simply
accept lab reports at face value without
looking behind them to see whether the
actual test results fully support the lab-
oratory’s conclusions. This can be a
serious mistake.

In our experience, examination of
the underlying laboratory data fre-
quently reveals limitations or problems
that would not be apparent from the
laboratory report, such as inconsisten-
cies between purportedly “matching”
profiles, evidence of additional unre-
ported contributors to evidentiary sam-
ples, errors in statistical computations
and unreported problems with experi-
mental controls that raise doubts about
the validity of the results. Yet forensic
DNA analysts tell us that they receive
discovery requests from defense lawyers
in only 10-15% of cases in which their
tests incriminate a suspect.

Although current DNA tests rely
heavily on computer-automated equip-
ment, the interpretation of the results
often requires subjective judgment.
When faced with an ambiguous situa-
tion, where the call could go either way,
crime lab analysts frequently slant their
interpretations in ways that support
prosecution theories.2

Part of the problem is that forensic
scientists refuse to take appropriate
steps to “blind” themselves to the gov-
ernment’s expected (or desired) out-
come when interpreting test results. We
often see indications, in the laboratory
notes themselves, that the analysts are
familiar with facts of their cases,
including information that has nothing
to do with genetic testing, and that they
are acutely aware of which results will
help or hurt the prosecution team. A
DNA analyst in one case wrote:

Suspect-known crip gang member
— keeps ‘skating’ on charges-never
serves time. This robbery he gets hit in
head with bar stool — left blood trail.
[Detective] Miller wants to connect this
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FIGURE 2:
E L E C T R O P H E R O G R A M S  
Showing the Results of ProfilerPlus™ Analysis of Five Samples at
Three Loci (D3S1358, vWa and FGA). Which suspect is a possible
source of the blood? Boxes immediately below the peaks label



guy to scene w/DNA …
In another case, where the defense

lawyer had suggested that another indi-
vidual besides the defendant had been
involved in the crime, and might have
left DNA, the DNA laboratory notes
include the notation: “Death penalty
case. Need to eliminate [other individ-
ual] as a possible suspect.”

It is well known that people tend to
see what they expect (and desire) to see
when they evaluate ambiguous data.3

This tendency can cause analysts to
unintentionally slant their interpreta-
tions in a manner consistent with pros-
ecution theories of the case. Further-
more, some analysts appear to rely on
non-genetic evidence to help them
interpret DNA test results. When one of
us questioned an analyst’s interpreta-
tion of a problematic case, the analyst
defended her position by saying: “I
know I am right — they found the vic-
tim’s purse in [the defendant’s] apart-
ment.” Backwards reasoning of this
type (i.e., “we know the defendant is
guilty, so the DNA evidence must be
incriminating”) is another factor that
can cause analysts to slant their reports
in a manner that supports police theo-
ries of the case. Hence, it is vital that
defense counsel look behind the labora-
tory report to determine whether the
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H O W  E L E C T R O P H E R O G R A M S  A R E
P R O D U C E D

ProfilerPlus™ uses “primers” to identify the relevant STR-DNA
segments and then “amplifies” (replicates) these segments using a
process called polymerase chain reaction (PCR). Each locus is
“labeled” with a colored dye (either blue, yellow or green). The
Genetic Analyzer measures the length of the DNA segments by
using an electrical current to impel them through a narrow capil-
lary tube, wherein the shorter fragments move more quickly than
the longer fragments. Under laser light, the colored dyes produce
florescent light, signaling the presence of DNA. A computer-oper-
ated camera detects the light as the fragments reach the end of the
capillary. The “peaks” on the electropherogram record these
flashes of light. Based on the color of the light, and the time it took
the DNA to pass through the capillary, a series of computer pro-
grams determines which alleles are present at each locus. 

Figure 2 show the results for three loci that were labeled with
blue dye. The position of the peaks on the graph (how far left or
right) indicates how long it took the allele to pass through the cap-
illary, which indicates the length of the underlying DNA fragment.
From this, the computer program infers which allele is represent-
ed and generates the appropriate label. 

The height of the peaks corresponds to the quantity of DNA
present. The unit of measurement for peak heights is the RFU, or
“relative fluorescent unit,” which reflects the intensity of the flu-
orescent light detected by the computer-operated camera. Peaks
representing alleles from the same person are expected to have
roughly the same heights measured in RFUs throughout a given
sample, although peak height imbalances occasionally occur. 

F I G U R E  3 :  E L E C T R O P H E R O G R A M S  O F  D E F E N-
D A N T  
A N D  A  “ S A L I V A  S A M P L E ”  F R O M  A N  E V I D E N C E
S W A B
Electropherograms showing a DNA profile for the D3, vWA and FGA loci for two samples. Top sample is



lab’s conclusions are well supported, and whether there is
more to the story than the report tells.

Behind the Table of Alleles Detected (Figure 1) is a set of
computer-generated graphs called electropherograms that dis-
play the test results. When evaluating STR evidence, a defense
lawyer should always examine the electropherograms because
they sometimes reveal unreported ambiguities and, fairly fre-
quently, evidence of additional, unknown contributors. The
electropherograms shown in Figure 2 display the results for
the crime scene blood and four suspects discussed above at
three of the ten loci summarized in Figure 1.

The “peaks” in the electropherograms indicate the pres-
ence of human DNA. The peaks on the left side of the graphs
represent alleles at locus D3S1358; those in the center repre-
sent alleles at locus vWA; and those on the right represent
alleles at locus FGA. The numbers under each peak are com-
puter-generated labels that indicate which allele each peak
represents and how high the peak is relative to the baseline.

By examining the electropherograms in Figure 2, one can
readily see that the computerized system detected two alleles
in the blood from the crime scene at locus D3S1358. These
are alleles 14 and 15, which are reported in the Table of
Alleles (Figure 1). The other alleles reported in the allele
chart (Figure 1) can also be seen. Our initial examination of
these electropherograms reveals no obvious problems of
interpretation in this case.

However, other cases are not so clearcut. Consider the
electropherogram in Figure 3, which shows the DNA test
results that purportedly “matched” a defendant to a saliva
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F I G U R E  4 :  P R E S E N C E  O F  M O R E  T H A N  T W O  A L L E L E S  

AT A LOCUS INDICATES A MIXTURE.

F I G U R E  5 :  T H E  P R O G R E S S I V E L Y  S M A L L E R  P E A K
HEIGHTS 



sample taken from the breast of an
alleges sexual assault victim. Although
the laboratory report stated that the
same alleles were found in both samples
at these three loci, close examination of
the electropherograms supports a sig-
nificantly different conclusion. There
are two additional “peaks” in the saliva
sample that the laboratory failed to
report — a peak labeled “12” (indicat-
ing allele 12) at locus D3S1358, and a
peak labeled “OL Allele” (indicating a
possible “off-ladder,” or unclassified,
allele) at locus FGA. The laboratory
decided to ignore these two peaks and
never mentioned them in its report. A
defense lawyer who failed to examine
the underlying test results would never
have known about them. However, they
clearly complicate the interpretation of
the evidence — raising the possibility,
for example, that the DNA on the breast
swab is from a person with alleles 12
and 17 at locus D3S1358, rather than
just allele 17, which would exclude the
defendant as a possible contributor.

Sources of ambiguity in STR
interpretation

A number of factors can introduce
ambiguity into STR evidence, leaving
the results open to alternative interpre-
tations. To competently represent an
individual incriminated by DNA evi-
dence, defense counsel must uncover
these ambiguities, when they exist,
understand their implications, and
explain them to the trier-of-fact.

Mixtures. One of the most common
complications in the analysis of DNA
evidence is the presence of DNA from
multiple sources. A sample that con-
tains DNA from two or more individu-
als is referred to as a mixture. A single
person is expected to contribute at
most two alleles for each locus. If more
than two peaks are visible at any locus,
there is strong reason to believe that the
sample is a mixture.

By their very nature mixtures are
difficult to interpret. The number of
contributors is often unclear. Although
the presence of three or more alleles at
any locus signals the presence of more
than one contributor, it often is difficult
to tell whether the sample originated
from two, three, or even more individu-
als because the various contributors
may share many alleles. If alleles 14, 15
and 18 are observed at a locus, they
could be from two individuals, A and B,
where A contributed 15 and B con-
tributed 14, 18. Alternatively, A could
have contributed 14, 15 while B con-
tributed 15, 18, and so on. There might

also be three contributors. For example
A could have contributed 14, 15, while
B contributed 15, 18 and C contributed
15. Many other combinations are also
consistent with the findings. A study of
one database of 649 individuals found
over 5 million three-way combinations
of individuals that would have shown
four or fewer alleles across all 12 com-
monly tested STR loci.5

Some laboratories try to determine
which alleles go with which contributor
based on peak heights. They assume
that the taller peaks (which generally
indicate larger quantities of DNA at the
start of the analysis) are associated with
a “primary” contributor and the short-
er peaks with a “secondary” contribu-
tor. In Figure 4, for example, a laborato-
ry analyst might conclude that allele 15
in the left locus, and alleles 10 and 13 in
the right locus are associated with a pri-
mary contributor while alleles 14 and
18 in the left locus, and allele 12 in the
right locus are associated with a sec-
ondary contributor. But these infer-
ences are often problematic because a
variety of factors, other than the quan-
tity of DNA present, can affect peak
height. Moreover, labs are often incon-
sistent in the way they make such infer-
ences, treating peak heights as a reliable
indicator of DNA quantity when doing

so supports the government’s case, and
treating them as unreliable when it does
not.

These interpretive ambiguities
make it difficult, and sometimes impos-
sible, to estimate the statistical likeli-
hood that a randomly chosen individ-
ual will be “included” (or, could not be
“excluded”) as a possible contributor to
a mixed sample. Defense lawyers should
look carefully at the way in which labo-
ratories compute statistical estimates in
mixture cases because these estimates
often are based on debatable assump-
tions that are unfavorable to the defen-
dant.

Degradation. As samples age, DNA
like any chemical begins to break down
(or degrade). This process occurs slowly
if the samples are carefully preserved
but can occur rapidly when the samples
are exposed for even a short time to
unfavorable conditions, such as
warmth, moisture or sunlight.

Degradation skews the relationship
between peak heights and the quantity
of DNA present. Generally, degradation
produces a downward slope across the
electropherograms in the height of
peaks because degradation is more like-
ly to interfere with the detection of
longer sequences of repeated DNA (the
alleles on the right side of the electro-
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pherogram) than shorter sequences
(alleles on the left side).

Degraded samples can be difficult
to type. The process of degradation can
reduce the height of some peaks, mak-
ing them too low to be distinguished
reliably from background “noise” in the
data, or making them disappear entirely,
while other peaks from the same sample
can still be scored. In mixed samples, it
may be impossible to determine
whether the alleles of one or more con-
tributors have become undetectable at
some loci. Often analysts simply guess
whether all alleles have been detected or
not, which renders their conclusions
speculative and leaves the results are
open to a variety of alternative interpre-
tations. Further, the two or more biolog-
ical samples that make up a mixture
may show different levels of degrada-
tion, perhaps due to their having been
deposited at different times or due to
differences in the protection offered by
different cell types. Such possibilities
make the interpretation of degraded
mixed sample particularly prone to sub-
jective (unscientific) interpretation.

Allelic Dropout. In some instances,
an STR test will detect only one of the

two alleles from a particular contributor
at a particular locus. Generally this
occurs when the quantity of DNA is rel-
atively low, either because the sample is
limited or because the DNA it contains
is degraded, and hence the test is near its
threshold of sensitivity. The potential
for allelic dropout complicates the
process of interpretation because ana-
lysts must decide whether a mismatch
between two profiles reflects a true
genetic difference or simply the failure
of the test to detect all of the alleles in
one of the samples.

Figure 6 shows three additional loci
from the case shown in Figure 3, in
which a defendant’s profile was
“matched” to the profile of a saliva sam-
ple from a woman’s breast. The labora-
tory reported that the DNA profile of
the saliva sample shown in Figure 6 was
consistent with the defendant’s profile,
despite the absence of the defendant’s 10
allele at locus D13S317 because it
assumed that the 10 allele had “dropped
out.” However, the occurrence of “allelic
dropout” is cannot be independently
verified — the only evidence that this
phenomenon occurred is the “inconsis-
tency” that it purports to explain.

Obviously, there is another possible
interpretation that is more favorable for
this defendant — i.e., that police arrest-
ed the wrong man.

Spurious Peaks. An additional com-
plication in STR interpretation is that
electropherograms often exhibit spuri-
ous peaks that do not indicate the pres-
ence of DNA. These extra peaks are
referred to as “technical artifacts” and
are produced by unavoidable imperfec-
tions of the DNA analysis process. The
most common artifacts are stutter, noise
and pull-up.

Stutter peaks are small peaks that
occur immediately before (and, less fre-
quently, after) a real peak. Stutter occurs
as a by-product of the process used to
amplify DNA from evidence samples. In
samples known to be from a single
source, stutter is identifiable by its size
and position. However, it is sometimes
difficult to distinguish stutter bands
from a secondary contributor in sam-
ples that contain (or might contain)
DNA from more than one person.

“Noise” is the term used to describe
small background peaks that occur
along the baseline in all samples. A wide
variety of factors (including air bubbles,
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F I G U R E  6 :  A L L E L I C  D R O P O U T  O F  T H E  W R O N G  M A N ?

We need better art for Figure
6--grainy looking



urea crystals, and sample contamina-
tion) can create small random flashes
that occasionally may be large enough to
be confused with an actual peak or to
mask actual peaks.

Pull-up (sometimes referred to as
bleed-through) represents a failure of
the analysis software to discriminate
between the different dye colors used
during the generation of the test results.
A signal from a locus labeled with blue
dye, for example, might mistakenly be
interpreted as a yellow or green signal,
thereby creating false peaks at the yellow
or green loci. Pull-up can usually be
identified through careful analysis of the
position of peaks across the color spec-
trum, but there is a danger that pull-up
will go unrecognized, particularly when
the result it produces is consistent with
what the analyst expected or wanted to
find.

Although many technical artifacts
are clearly identifiable, standards for
determining whether a peak is a true
peak or a technical artifact are often
rather subjective, leaving room for dis-
agreement among experts. Furthermore,
analysts often appear inconsistent across
cases in how they apply interpretive
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F I G U R E  7 :  E L E C T R O P H E R O G R A M  
Contains technical artifacts called stutter that may mask the presence of true alleles
present in an evidence sample

F I G U R E  8 :  B L O B S  A N D  O T H E R  F A L S E  P E A K S
May hide the presence of true alleles

FEDERAL CRIMINAL LAW CENTER
Successful Sentencing and Post Conviction Mitigation Since 1980

Practice Ideas, Mitigating Case Law News and Updates
Consultation/Representation

• Plea Negotiations
• Objections to PSR

• Creative Sentencing Departures
• Appeals (Trial, Plea, & Sentencing) (referrals welcome)

• 2255, 2241, 2254 Habeas Corpus Relief
• Prison Designation, Transfer, BOP Disciplinary Infractions

• Defense Teamwork Makes a Difference

Law Office of Marcia G. Shein
1945 Mason Mill Road • Decatur, GA 30033

Phone: 404-633-3797 • Fax: 404-633-7980

Author/Editor of “Federal Criminal Law Inmate Handbook”
Chapter Author of “Cultural Issues in Criminal Defense

Not all sentences end with a period.

http://fedcriminallawcenter.com • e-mail: fclc@mindspring.com



standards — accepting that a signal is a
“true peak” more readily when it is con-
sistent with the expected result than
when it is not. Hence, these interpreta-
tions need to be examined carefully.

Spikes, blobs and other false peaks. A
number of different technical phenome-
na can affect genetic analyzers, causing
spurious results called “artifacts” to
appear in the electropherograms. Spikes
are narrow peaks usually attributed to
fluctuation in voltage or the presence of
minute air bubbles in the capillary.
Spikes are usually seen in the same posi-
tion in all four colors. Blobs are false
peaks thought to arise when some col-
ored dye becomes detached from the
DNA and gets picked up by the detector.
Blobs are usually wider than real peaks
and are typically only seen in one color.
The “OL Allele” shown in Figure 8 below
may be a blob.

Spikes and blobs are not repro-
ducible, which means that if the sample
is run through the genetic analyzer again
these artifacts should not re-appear in
the same place. Hence, the correct way
to confirm that a questionable peak is an
artifact is to rerun the sample. However
analysts, to save time, often simply rely

on their “professional experience” to
decide which results are spurious and
which are real. This practice can be
problematic because no generally
accepted objective criteria have yet been
established to discriminate between arti-
facts and real peaks (other than retest-
ing).

Threshold Issues: Short Peaks,
“Weak” Alleles. When the quantity of
DNA being analyzed is very low (as indi-
cated by low peak-heights) the genetic
analyzer may fail to detect the entire
profile of a contributor. Furthermore, it
may be difficult to distinguish true low-
level peaks from technical artifacts.
Consequently, most forensic laborato-
ries have established peak-height thresh-
olds for “scoring” alleles. Only if the
peak-height (expressed in RFU) exceeds
a standard value will it be counted.

There are no generally accepted
thresholds for how high peaks must be
to qualify as a “true allele.” Applied
Biosystems, Inc., which sells the most
widely used system for STR typing (the
ABI Prism 310 Genetic Analyzer™ with
the ProfilerPlus™ system) recommends
a peak-height threshold of 150 RFU, say-
ing that peaks below this level must be
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F I G U R E  9 :  D E F E N S E  E X A M I N A T I O N  O F  E L E C T R O N I C
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interpreted with caution. However,
many crime laboratories that use the
ABI system have set lower thresholds
(down to 40 RFU in some instances).
And crime laboratories sometimes apply
their standards in an inconsistent man-
ner from case to case or even within a
single case. Hence, a defendant may be
convicted in one case based on “peaks”
that would not be counted in another
case, or by another lab. And in some
cases there may be unreported peaks,
just below the threshold, that would
change the interpretation of the case if
considered.

Finding and evaluating low-level
peaks can be difficult because labs can
set their analytic software to ignore
peaks below a specified level and can
print out electropherograms in a man-
ner that fails to identify low-level alleles.
The best way to assess low-level alleles is
to obtain copies of the electronic data
files produced by the genetic analyzer
and have them re-analyzed by an expert
who has access to the analytic software.

Figure 9 shows electropherograms
from a rape/homicide case. The defen-
dant admitted having intercourse with
the victim, but contended another man
had subsequently raped and killed her.
The crime lab reported finding only the
defendant’s profile in vaginal samples
from the victim; the lab report stated
that the second man was “excluded” as a
possible source of the semen collected
from the victim’s body. However, a
review of the electronic data by a defense
expert revealed low-level alleles (peaks)
consistent with those of the second man,
which significantly helped the defense
case. Notice how these low-level alleles
are obscured in the upper electrophero-
gram (which the lab initially provided in
response to a discovery request) due to
the use of a large scale (0-2000 RFU) on
the Y-axis. These low peaks are revealed
in the lower electropherogram, where
the defense expert set the software with a
lower threshold of detection and pro-
duced an electropherogram with a lower
scale (0-150 RFU).

Notes
1. Bureau of Justice Statistics, Survey of

DNA Crime Laboratories, 2001. National
Institute of Justice, NCJ 191191, January
2002.<http://www.ojp.usdoj.gov/bjs/pub/
pdf/sdnacl01.pdf>

2. See, William C. Thompson, Subjective
interpretation, laboratory error and the value
of DNA evidence: Three case studies, 96
GENETICA 153 (1995); William C. Thompson,
Accepting Lower Standards: The National
Research Council’s Second Report on Forensic

DNA Evidence. 37 JURIMETRICS 405 (1997);
William C. Thompson, Examiner Bias in
Forensic RFLP Analysis, SCIENTIFIC TESTIMONY:
AN ONLINE JOURNAL, www.scientific.org.

3. See D. Michael Risinger, Michael J.
Saks, William C. Thompson, & Robert
Rosenthal, The Daubert/Kumho Implications
of Observer Effects in Forensic Science:
Hidden Problems of Expectation and
Suggestion. 90 CAL.L.REV. 1 (2002).

4. For more background information
on STR testing, see John M. Butler, FORENSIC

DNA TYPING: BIOLOGY AND TECHNOLOGY BEHIND

STR MARKERS (2001).
5. For more information about this

study, contact Dan Krane. ■

W W W . N A C D L . O R G A P R I L  2 0 0 3

E
V

A
L

U
A

T
I

N
G

 
F

O
R

E
N

S
I

C
 

D
N

A
 

E
V

I
D

E
N

C
E

25

About the Authors
William C. Thompson, J.D., Ph.D., is a pro-

fessor in the Depart-
ment of Criminolo-
gy, Law & Society at
the University of
California, Irvine and
a member of the
California Bar. He
has been a member
of the NACDL DNA

Strikeforce and has represented a num-
ber of defendants in cases that turned on
DNA evidence.

William C. Thompson
Department of Criminology,
Law & Society
University of California
Irvine, Calif. 92697
949-824-6156
Fax: 561-679-0890

wcthomps@uci.edu

Simon Ford, Ph.D. was trained in molecu-
lar biology and bio-
chemistry.He is Pres-
ident of Lexigen Sci-
ence and Law Con-
sultants, a firm that
specializes in pro-
viding advice to
lawyers about
genetic evidence.He

frequently consults on DNA cases and has
conducted workshops for a number of
agencies on computer analysis of STR test
results.

Simon Ford
Lexigen Science & Law Consultants, Inc.
2261 Market St, Box 302
San Francisco, CA 94114
(415) 865-0600

sford@lexigen.comEE--MMAAIILL

EE--MMAAIILL

Travis Doom, Ph.D., is an assistant profes-
sor in the Depart-
ment of Computer
Science and Engi-
neering at Wright
State University in
Dayton, Ohio. He
played a key role in
development of
Genophiler™, the

automated system for re-analysis of STR
data discussed in this article.

Travis Doom
Department of Computer 
Science and Engineering
Wright State University
Dayton, Ohio 45431-0001
(937) 775-5105

travis.doom@wright.edu

Michael Raymer, Ph.D., is an assistant pro-
fessor in the Depart-
ment of Computer
Science and Engi-
neering and the Pro-
gram in Bioinformat-
ics at Wright State
University in Dayton,
Ohio. He also played
a key role in devel-

opment of Genophiler™.

Michael Raymer
Department of Computer 
Science and Engineering
Wright State University
Dayton, Ohio 45431-0001
(937) 775-5110

mraymer@cs.wright.edu

Dan Krane, Ph.D., is a professor in the
Department of Bio-
logical Sciences at
Wright State Univer-
sity. He helped devel-
op Genophiler™ and
is founder and presi-
dent of Forensic
Bioinformatic Ser-
vices, Inc. A leading

authority on forensic DNA evidence, he has
testified as an expert witness in over 50
cases.

Dan Krane
Department of Biological Sciences
Wright State University
Dayton, Ohio 45435-0001
(937) 426-9270
Fax: 937-426-9271

Dan.Krane@wright.eduEE--MMAAIILL

EE--MMAAIILL

EE--MMAAIILL

Need
photo of
Simon



24

PPaarrtt 22::
EE VV AA LL UU AA TT II NN GG
FF OO RR EE NN SS II CC DD NN AA  
EE VV II DD EE NN CC EE

EEsssseennttiiaall EElleemmeennttss 
ooff aa CCoommppeetteenntt 
DDeeffeennssee RReevviieeww

BBrreeaakkiinngg ooppeenn 
tthhee bbllaacckk bbooxx:: 

HHooww ttoo rreevviieeww tthhee 
eelleeccttrroonniicc ddaattaa

Reviewing the electronic
files produced by the ABI
Prism 310 Genetic

Analyzer™ (or similar equip-
ment) has a number of addi-

tional benefits beyond reveal-
ing unreported low-level

peaks. The software that con-
trols these devices creates a

complete record of all operations
the device performs while typing

samples in a particular case and
records the results for each sample. 

These records can reveal a variety
of problems in testing that a forensic

laboratory may fail to notice or choose
not to report, such as failure of experi-

mental controls, multiple testing of sam-
ples with inconsistent results, re-labeling

of samples (which can flag potential sample
mix-ups or uncertainty about which sample

is which), and failure to follow proper proce-
dures. We know of several cases in which review

of electronic data has revealed that the laborato-
ry failed to run all of the necessary control samples

needed to verify the reliability of the test results, or
that the laboratory ran the control samples under dif-

ferent conditions than the analytical samples (a major
breach of good scientific practice). 

BY WILLIAM C. THOMPSON, SIMON FORD, TRAVIS
DOOM, MICHAEL RAYMER AND DAN E. KRANE



The electronic files are also useful for
producing trial exhibits. An expert with
the right software can convert the files
from their proprietary format into Adobe
Acrobat™ files containing images that
can easily be inserted into Powerpoint™
and Microsoft Word™ documents.

It is easy for crime laboratories to
produce the electronic data that underlie
their conclusions. All that is necessary is
to copy the files produced in the case
onto a CD-ROM or other storage medi-
um. CD-ROMs are generally preferred
because they create an unalterable record
of the data produced by the laboratory.
Copying files to a CD-ROM is a simple
point and click operation that can be
accomplished in fifteen minutes or less in
most cases. CD-ROM burners compati-
ble with any laboratory computer are
available commercially for under $200.
There is no legitimate excuse for refusing
to turn over electronic data for defense
review. In a few instances laboratories
have resisted producing electronic files,
or have even destroyed the files, but the
great majority of trial courts will not tol-
erate such obstructive behavior.

The electronic data produced by the
ABI 310 Genetic Analyzer™ is in a pro-
prietary format that can only be read and
interpreted by ABI’s Genescan™ and
Genotyper™ software. Defense lawyers
seeking a review of electronic data must
find an expert who has access to this soft-
ware. The review process typically takes a
minimum of 3-4 hours, and may take
much longer in an even moderately com-
plicated case. The recent development of
“expert system” software for analyzing
Genescan™ and Genotyper™ data (see
Sidebar) provides another option for
analysis of electronic data.

Are there innocent explanations
for the lab’s findings?

In many cases, careful review of the
underlying laboratory notes, electro-
pherograms and electronic data will
reveal no significant problems. Defense
lawyers should never forget, however,
that even clear-cut DNA test results may
have innocent explanations.

Sample handling errors. Accidental
mix-up or mislabeling of samples is a
possibility that always must be consid-
ered. We have encountered a number
such errors while reviewing case work.1

In most instances the mix-ups readily
come to light (and are caught by the lab)
because they produce unexpected
results: Samples that are supposed to be
from a man show a female DNA profile,
two samples known to be from the same

person show different DNA profiles, and
so on. The real danger arises when sam-
ple mix-ups produce plausible results. In
these instances, forensic analysts may
overlook subtle clues that something is
amiss because they expected to find the
very result produced by their error.

For example, after reviewing the
laboratory notes in a Philadelphia rape
case, one of the authors noticed some
clues (later confirmed by additional test-
ing) that the Philadelphia Police Crime
Laboratory had mixed up the reference
samples of the defendant and the rape
victim. This mix up had falsely incrimi-
nated the defendant because the lab
found what it thought was the defen-
dant’s DNA profile in a vaginal swab
from the victim. In fact, it was the vic-
tim’s own profile, and was mistakenly
matched to the defendant due to the mix
up.2 Similar errors have come to light in
other cases. Cellmark Diagnostics mis-
takenly mixed up the victim and defen-
dant in a San Diego rape case, thereby
mistakenly incriminating the
defendant.3

The Las Vegas Crime Laboratory
made the same error in a recent Las
Vegas rape case.4 This error, which came
to light in April 2002, sent the wrong
man to jail for over a year. In both cases
the error came to light only after a
defense expert noticed inconsistencies in
the laboratory records.

It is not always possible to tell from
the laboratory records whether samples
actually were mixed up or cross-contam-
inated. However, careful review of the
laboratory records will usually provide
important information about whether
such errors could have happened. For
example, evidence that a reference sam-
ple from the defendant was handled or
processed in close proximity to samples
from the crime scene can support the
theory that a sample handling error
explains incriminating results. In one
case, review of a criminalist’s notes
showed that the defendant’s trousers,
collected at his home, were transported
to the laboratory in the same box that
contained a number of items from the
crime scene that were saturated with the
victim’s blood. This fact cast important
new light on a seemingly incriminating
result: blood from victim was detected
on the defendant’s trousers.

We suggest that defense lawyers
obtain and review complete copies of all
records related to evidentiary samples
collected in the case (see Appendix for a
model discovery request). It should be
possible to document the complete his-

tory of every sample from the time it was
initially collected through its ultimate
disposition.

Inadvertent transfer of DNA
One of the most striking develop-

ments in forensic DNA testing in recent
years is the testing of ever smaller biolog-
ical samples. Whereas the original DNA
tests required a fairly large amount (i.e. a
blood stain the size of a dime) of biolog-
ical material to get a result, current DNA
tests are so sensitive that they can type
the DNA found in samples containing
only a few cells. There is likely to be
enough of your DNA on the magazine
you are reading right now for your DNA
profile to be determined by a crime lab.

The increasing sensitivity of DNA
tests has affected the nature of criminal
investigations and has created a new
class of DNA evidence. Analysts talk of
detecting “trace DNA,” such as the
minute quantities of DNA transferred
through skin contact. DNA typing is
currently being applied, with varying
degrees of success, to samples such as
doorbells pressed in home invasion
cases, eyeglasses found at a crime scene,
handles of knives and other weapons,
soda straws, and even single fingerprints.

These developments will bring
more DNA evidence to court in a wider
variety of cases and may well open new
lines of defense. A key issue will be the
potential for inadvertent transfer of
small amounts of DNA from one item to
another, a process that could easily
incriminate an innocent person. Studies
have documented the presence of
typeable quantities of human DNA on
doorknobs, coffee cups and other com-
mon items.5

Studies have also documented the
inadvertent transfer of human DNA
from one item to another.6 Primary
transfer occurs when DNA transferred
from a person to an item. Secondary
transfer is when the DNA deposited on
one item is transferred to a second item.
Tertiary transfer is when the DNA on the
second item is, in turn, transferred to a
third. There are published studies that
document secondary transfer of DNA
(in quantities that can be detected by
STR tests) from items that people simply
touched to other items.

A recent study commissioned by a
wealthy defendant was used to show that
tertiary transfer of DNA could have
occurred in a manner that falsely
incriminated the defendant. Dr. Dirk
Greineder, a prominent physician and
adjunct Harvard professor, was accused
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of killing his wife. A DNA profile similar
to Greineder’s was found, mixed with his
wife’s profile, on gloves and a knife
found near the crime scene. Greineder
denied touching these items, which
appeared to have been used by the killer.
But how did his DNA get on them?

Greineder offered a two-pronged
defense.

First, he challenged the conclusion
that his DNA matched that on the
gloves, noting inconsistencies between
his profile and the profile on the gloves.
The crime laboratory had shifted its
threshold for scoring alleles in a manner
that allowed it to count alleles that
matched with Greineder, while ignoring
some that did not. And the lab had to
evoke the theory of “allelic drop out” to
explain why some of Greineder’s alleles
were not found.

Greineder’s second line of defense is
our focus here. He argued that his DNA
could have gotten onto the glove
through tertiary transfer. He and his
wife had shared a towel the morning of
the murder — perhaps his DNA was
transferred from his face to the towel,
and from the towel to his wife’s face. His
wife was later attacked by a glove-wear-
ing stranger who struck her on the face,
strangled her, and stabbed her, in the

process transferring Greineder’s DNA
from his wife’s face to the gloves and the
knife. According to this theory, the tell-
tale extra alleles on the gloves and knife
that matched neither Greineder nor his
wife were those of the killer.

To support the theory that his DNA
could have been transferred innocently
to the instruments of murder, Greineder
commissioned a study. Forensic scien-
tists Marc Taylor and Elizabeth Johnson,
of Technical Associates (an independent
laboratory in Ventura, California) simu-
lated the sequence of events posited by
the defense theory: A man wiped his face
with a towel, then a woman wiped her
face with the towel, then gloves and a
knife like those used in the murder were
rubbed against the woman’s face. DNA
tests on the gloves and knife revealed a
mixture of DNA from the man and
woman — exactly what was found in the
Greineder case.7 Taylor was allowed to
present his findings to the jury. Although
the jury ultimately convicted Greineder
(there was other incriminating evidence
besides the DNA) the case is a good
example of how the amazing sensitivity
of contemporary DNA profiling meth-
ods facilitate a plausible explanation for
what might at first seem to be a damning
DNA test result.

Finding experts
The complexity of short tandem

repeat (STR) testing makes it difficult if
not impossible for a lawyer to evaluate
the evidence without expert assistance.
Defense lawyers generally need expert
assistance to look behind the laboratory
report and evaluate whether its conclu-
sions are fully supported by the underly-
ing data. Defense lawyers may also need
expert assistance to develop and assess
alternative theories of the evidence.
Experts can also be helpful, and often are
necessary, to assess whether laboratory
error or inadvertent transfer of DNA
might plausibly account for the incrimi-
nating results.

In our experience, the best experts
for evaluating whether the lab’s finding
are supported by the underlying data are
academic scientists in the fields of
molecular biology, biochemistry, bio-
informatics, molecular evolution, genet-
ics (particularly human and population
genetics), and related fields. It is not
essential that the expert have had experi-
ence analyzing forensic samples. In fact,
we find that forensic scientists often (but
not always) make poor defense experts
because they tend to accept too readily
the goal-directed subjective judgments
and circular reasoning of their crime lab
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colleagues.
Academic scientists generally have

much stronger training in scientific
methods and, as a result, demand that
test results be interpreted in a scientifi-
cally rigorous and unbiased manner.
They often are appalled at the willing-
ness of some forensic scientists to rely on
subjective judgment and guesswork to
resolve ambiguities in scientific data and
their unwillingness to utilize blind pro-
cedures when making such judgments.

Having the electronic data analyzed
by a company like Forensic
Bioinformatics Services can make it easi-
er to work with an expert. The FBS
analysis eliminates the need for the
expert to do several hours of tedious
work that requires specialized software,
making it possible for the expert to get to
the heart of the matter more quickly. The
FBS reports also highlight potential
issues and problems that the attorney can
use to get the interest of an expert.

Conclusions
Careful review of DNA evidence

can reveal a variety of potential weak-
nesses, making it possible in some cases
to challenge the government’s conclu-
sions and offer alternative interpreta-
tions. In order to provide effective repre-
sentation to a client incriminated by
DNA evidence, the defense attorney
must do more than simply read the lab-
oratory’s conclusions. It is important to
obtain and review the underlying scien-
tific records, including electronic data, in
order to determine whether the labora-
tory’s conclusions are fully supported by
the test results. It is also important to
evaluate alternative explanations for the
test results, to determine whether there
are plausible innocent explanations.
Promoters of DNA testing have effec-
tively used the media to convince most
people, including potential jurors, that
the tests are virtually infallible. As DNA
testing becomes more common in the
justice system, it is vital that defense
lawyers give it careful scrutiny in order
to detect and expose those cases where
genetic evidence deserves less weight
than it is otherwise likely to receive.

Notes
1. See, William C. Thompson, Franco

Taroni, and Colin G. Aitken, How the proba-
bility of a false positive affects the value of
DNA evidence, J. FORENSIC SCI. (January 2003,
in press).

2. See Id. for further discussion of this
case. Copies of the laboratory reports may
be obtained from William C. Thompson.

3. Id.
4. Glen Puit, DNA Evidence: Officials

admit error, dismiss case. LV lab put wrong
name on sample, LAS VEGAS REVIEW-JOURNAL,
April 18, 2002.

5. See, van Oorschot DNA fingerprints
from fingerprints, NATURE, June 19,1997, 767;
Findlay, et al., DNA fingerprinting from single
cells, NATURE, October 9, 1997, 555-556; Ladd,
et al., A systematic analysis of secondary DNA
transfer, 1999 J. FORENSIC SCI. 44(6): 1270.

6. Ladd, et al., supra note 5.
7. An unpublished report on this study

may be obtained from William C.
Thompson. ■
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This is a request for disclosure of scientific materials
pertaining to DNA testing performed in the case of [case
name] ([County, Case Number]). This request applies to
all DNA testing that has been, is currently being, or will be
performed in the instant case. The request is ongoing. In
the event that new materials responsive to this request are
produced, discovered, or otherwise come into the posses-
sion of the prosecution or its agents, said materials should
be provided to the defendant without delay.

In the event that there is a charge for reproducing any
of these materials please include an itemized list indicat-
ing the number of items (for example number of pages of
documents, number of photographs, X-ray films, number
of CD-ROMs, etc.) and the cost of copying per item.

1. Case file: Please provide a complete copy of the case file
including all records made by the laboratory in con-
nection with this case. If the file includes photographs,
please include photographic quality copies.

2. Laboratory Protocols: Please provide a copy of all stan-
dard operating protocols (SOPs) used in connection
with the testing in this case. To minimize any burden of
duplicating these items, we invite you to provide them
in electronic form.

3. Chain of custody and current disposition of evidence:
Please provide copies of all records that document the
treatment and handling of biological evidence in this
case, from the initial point of collection up to the cur-
rent disposition. This information should include doc-
umentation which indicates where and how the mate-
rials were stored (temperature and type of container),
the amount of evidence material which was consumed
in testing, the amount of material which remains, and
where and how the remaining evidence is stored (tem-
perature and type of container).

4. Software: Please provide a list of all commercial soft-
ware programs used in the DNA testing in this case,
including name of software program, manufacturer
and version used in this case.

5. Macros: If the results produced by the software are
dependent on the instructions contained in macros,
please provide copies of any macros used. (For analyses
performed with GeneScan and Genotyper, these
macros are contained in Genotyper output files in
order to allow analysts to interpret the results. Simply

providing a copy of the Genotyper output files in
response to request 6 will satisfy this request as well).

6. Data files: Please provide copies of all data files used
and created in the course of performing the testing and
analyzing the data in this case. These files should
include all data necessary to, (i) independently reana-
lyze the raw data and (ii) reconstruct the analysis per-
formed in this case. For analyses performed with
GeneScan and Genotyper, these materials should
include 

(6.1) All collection files (such as injection lists
and log files for an ABI 310 analysis).

(6.2) All Genescan files, including sample files
and project files.

All Genotyper files, including templates/macros (see
Request 5).

7. STR frequency tables: Please provide copies of any
allelic frequency tables relied upon in making statistical
estimates in this case. If the laboratory relied upon
published or publicly available data, this request can be
satisfied by providing a specific reference to the source.

8. Instances of Unintended DNA Transfer or Sample
Contamination: Please provide copies of all records
maintained by the laboratory that document instances
of unintended transfer of DNA or sample contamina-
tion, such as any instances of negative controls that
demonstrated the presence of DNA or the detection of
unexpected extra alleles in control or reference sam-
ples, and any corrective measures taken.

9. Accreditation: Please provide copies of all licenses or
other certificates of accreditation held by the DNA test-
ing laboratory.

10. Laboratory personnel: Please provide background
information about each person involved in conduct-
ing or reviewing the DNA testing performed in this
case, including:

Current resume
Job description
A summary of proficiency test results
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Introduction/GoalsIntroduction/Goals

First Reaction:  What to do when you hear 
there is DNA evidence in your case 
Pretrial motions practice to limit admission 
of DNA evidence
Pretrial preparation
Trial:  Presenting DNA evidence with jurors 
in mind



What to do when you hear there 
is DNA evidence in your case



Flight or Fight Response?Flight or Fight Response?

http://images.google.com/imgres?imgurl=http://content.zabida.com/content/www_avoidforeclosurerightnow_com/ostrich.gif&imgrefurl=http://www.avoidforeclosurerightnow.com/&h=299&w=320&sz=18&hl=en&start=33&tbnid=aP7brIUJiVS8LM:&tbnh=105&tbnw=113&prev=/images%3Fq%3Dostrich%2Bhead%2Bin%2Bsand%26start%3D20%26ndsp%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-18,GGLJ:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://www.chm.bris.ac.uk/sillymolecules/conan1.gif&imgrefurl=http://www.chm.bris.ac.uk/sillymolecules/sillymols.htm&h=203&w=150&sz=28&hl=en&start=10&tbnid=DoIpA86TCuTg9M:&tbnh=99&tbnw=73&prev=/images%3Fq%3DConan%2Bthe%2BBarbarian%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLJ,GGLJ:2006-18,GGLJ:en%26sa%3DG


Talk About Issues With Talk About Issues With 
Experts and Experienced Experts and Experienced 

AttorneysAttorneys
Meetings
– National meetings

Bioinformatics, 
Chicago PD, Local 
trainings

Experts 
– Referrals
– Develop own

Email



How to Find ExpertsHow to Find Experts

Colleagues
Websites
Professional Associations
Universities
Expert Referrals
Authors of Books and Articles



Own the LiteratureOwn the Literature

http://www.corpus-delicti.com/forensic_fraud.html


Motions Practice:  Keeping the evidence out



Areas Ripe for Admissibility Areas Ripe for Admissibility 
Challenges and Motions in Challenges and Motions in 

LimineLimine
Statistics 
MtDNA 
– Database Limitations on the Evidentiary Value of 

Forensic Mitochondrial DNA Evidence, 43 Am. 
Crim. L. Rev. 53 (2006)

Y-STR
Low Copy Number
Cold Hit DNA Evidence
Mixture DNA



Do You Want a Hearing?Do You Want a Hearing?

Make the prosecution 
carry its burden
Learn about the 
evidence against the 
accused, under oath
Exclude prejudicial 
evidence
Always cite 5th, 6th, 
8th, and 14th Amends.  

Hearing versus trial? 

How extensive a 
hearing?

How does DNA 
evidence affect trial 
evidence?



Preparing to Attack and Present 
DNA Evidence Before the Jury



JurorsJurors
Jurors don’t understand 
forensic DNA profiling
Jurors see DNA as most 
reliable forensic science
Jurors CAN be persuaded 
that DNA is not infallible  
(n.b.: necessity for double 
negative)
Different statistical 
approaches have 
demonstrably different 
effects



General Myths That Need General Myths That Need 
DebunkingDebunking

DNA is unique Difference between 
uniqueness of genome and 
13-location forensic profile

Gene type-calling is an 
objective science

Gene type-calling requires 
human interpretation

Scientists are neutral and 
laboratories are well-run

Houston, VA, FBI, 
Cellmark, …

Prosecution is just 
presenting DNA as it sees it

DNA is no different than 
any other type of evidence



Obtain and Review ALL Discovery

Final Report
Property/Evidence 
Reports
Chain of Custody Reports
Bench Notes
Communications
Printouts
Raw Electronic Data!

Protocols
QA/QC Manuals
Proficiency Test Results
Error Logs
Audit Reports
Validation Studies
Database Information
Serology Report



What DNA Results Look LikeWhat DNA Results Look Like



Consult with Independent ExpertConsult with Independent Expert

Another set of eyes
Expertise and experience
Not replacement for own assessment of 
DNA evidence



Investigate the ExpertInvestigate the Expert

Curriculum vitae – Puffing/Outright lies
http://www.corpus-
delicti.com/forensic_fraud.html
NACDL-NLADA Forensics Library 
Google
Criminal records check
Colleagues
Transcripts
Meet with the expert!!!!!!

http://www.ncstl.org/
http://www.ncstl.org/


Put Yourself in Jurors’ ShoesPut Yourself in Jurors’ Shoes

How is the DNA evidence significant to the 
charges?
How does it relate to the remainder of the 
evidence?
What is an innocent explanation for the 
DNA evidence?
– MUST have jurors think about DNA from the 

perspective of the defense



Evaluating DNA Evidence at Evaluating DNA Evidence at 
Trial From Defense PerspectiveTrial From Defense Perspective
Your client is the source of the DNA
– Was involved in the offense but was legally justified: 

consent, self-defense, innocent presence
– Was not involved in the offense: DNA transfer, prior 

contact, malfeasance, contamination

Your client is not the source of the DNA
– Coincidental “match”
– False reported “match” or inclusion (failure to properly 

call gene types, etc.)
– Inflation of statistical significance of “match”



TransferTransfer
- Transfer: through 

towels, laundry basket, 
brushing against 
someone on the 
subway

- Other reasons for 
client’s saliva, skin 
cells, blood, semen, 
hair to be at scene 
(e.g., frequent visitor at 
decedent’s home)

DNA really can fly!



Malfeasance

Deliberate contamination with client’s 
profile in testing process



Contamination

– Can occur at collection, extraction, 
amplification, injection (earlier in the process, 
the more of a problem)

– Degraded or low copy # DNA increases risk
– Look to see if laboratory’s protocols were 

followed 
– Look at sufficiency of protocols, proficiency 

tests, and reviewing process
– Have a theory for why client’s DNA would be 

near sample during collection or testing



ContaminationContamination

Contaminated Positive Control 



Inaccurate Calling of DataInaccurate Calling of Data

Masked contributors (misinterpretation of mixtures) 



Inaccurate Calling of DataInaccurate Calling of Data
Miscalled gene types (interpretation, not science): 

stutter 



False Positives: Josiah SuttonFalse Positives: Josiah Sutton

Complainant ID’d 
Sutton as rapist; Sutton 
convicted and 
sentenced to 25 years
Rain from holes in roof 
of lab may have 
caused contamination
Recent retesting 
exonerated Sutton



Coincidental Matches/ 
Exaggerated Statistics

– There is a match, but it is coincidental 
– Perpetrator could be a relative (still difficult)
– Perpetrator could be a non-relative (concentrate 

on lowering the RMP through statistical 
arguments)

– Statistics are far less compelling than 
prosecution expert suggests

– Different statistical methodologies to evidence



Possible DNA Sources 



Independent TestingIndependent Testing

Different expert than consulting expert who 
reviews prosecution’s work
Results of independent testing
– Whether to conduct independent testing is 

complicated judgment call
– Face possibility that exclusion may not occur
– Assume jury will find out you tested

Lab discloses
Prosecution witness or attorney blurts out



Presentation of the DNA Evidence at Trial 
with Jurors’ Perspectives in Mind



Trial TacticsTrial Tactics

Fit expert cross-examination into theory of 
innocence
Jury voir dire
Opening statement
Cross-examination
Defense case
Jury instructions
Closing argument



Presentation of DNA:  Voir DirePresentation of DNA:  Voir Dire

Jury Selection
– What do jurors think about DNA evidence
– What do jurors think about OJ Simpson case
– Learn about your jurors
– Educate your jurors
– Open-ended questions
– Questionnaires
– Get commitment from jurors that they will not convict 

unless they UNDERSTAND the DNA evidence



Presentation of DNA:  Opening Presentation of DNA:  Opening 
StatementStatement

Put forward your understanding of the DNA
Incorporate DNA evidence with rest of 
anticipated evidence
Don’t give away secrets
Don’t talk about what you don’t understand
Don’t bore the jury



CrossCross--ExaminationExamination
“Bias is Always Relevant”
– Don’t put witness on pedestal, treat like any other 

witness
– “Who is your client?”

Determine what the LIMITED scope of C-X 
should be based on your defense theory and what 
you are planning to question
– i.e., don’t question credentials of prosecution witness 

who will admit to DNA transfer
Question the SCOPE of expert’s expertise
– Forensic scientist v. statistician



CrossCross--Examination Practice PointersExamination Practice Pointers

Short, targeted cross-examination
– One fact per question, building upon each other, lead
– Use the jargon correctly – Don’t Use Jargon
– Keep it to tight   (2 days = 2 hour jury deliberation, conviction)

Turn prosecution expert into your expert
What was not collected/tested that could/should have been 
collected/tested?
Preempt fallacies 

“Now doctor, saying that RMP is 1 in 100 does NOT mean that there 
is 1 in 100 chance that the suspect is not the source of the DNA, 
right?
“And that false assumption is referred to in the literature as the 
prosecutor’s fallacy, right



CrossCross--Examination of Examination of 
Prosecution DNA ExpertProsecution DNA Expert

Do not spar! 

Don’t try to out-
expert the expert; 
you’re an intelligent, 
well-informed 
layperson, not 
scientist.  You will 
lose.

http://www.cstl.nist.gov/biotech/strbase/


Do You Call Your Own Expert?Do You Call Your Own Expert?

Different witness than your consult
Counter opinion/interpretation of DNA
Prosecution bears burden of proof
Risk – what can prosecution get from your expert 
that reinforces prosecution’s case?
Set Up battle of the experts
– What will your expert say?
– You must understand DNA and talk about testimony 

with expert before expert testifies



Direct ExaminationDirect Examination
Direct Examination should be tight
Use analogies and visuals
– TV, not radio, generation

Explain through questioning difference between 
your expert’s area of expertise and prosecution’s, 
and why that matters
Prepare expert for cross-examination
Prepare re-direct examination – LAST WORD!



Evidence of 3Evidence of 3rdrd PartyParty
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Closing ArgumentClosing Argument
Visuals?  Yes, yes, yes.
PowerPoint?  No, no, no.
– Breaks down
– Inflexible
– Focus should be on the lawyer and the connection you 

have made with jury over course of case
Simple – Do not get overly technical
Demystify; bottom line, science v. art
Empower jurors



Questions?Questions?

Edward J. Ungvarsky
(202) 824-2301 
eungvarsky@pdsdc.org

PowerPoint and Case 
materials
http://www.nlada.org/Defe
nder/forensics/

mailto:eungvarsky@pdsdc.org
http://www.nlada.org/Defender/forensics/
http://www.nlada.org/Defender/forensics/



