CRIME

N THE ANNALS OF POLICE WORK,
Colin Pitchfork occupies a special
place. It was in 1987 that Pitchfork, a
27-year-old baker in Leicestershire,
England, was turned in, as it were,
by the cells of his own body. Three
years earlier, researchers at nearby
Leicester University had invented a tech-
nique for recording segments of DNA in a
pattern resembling a grocery bar code. Po-
lice investigating the rapes and murders of
two teenage girls took blood samples from
more than 5,000 people—every man be-
tween 13 and 30 in three villages —and it
was Pitchfork’s genetic material
matched semen recovered from the bodies.
Convicted and given a life sentence, he be-
came the first murderer to be caught just by
his DNA. But his story is incomplete with-
out mentioning Rodney Buckland, the 17-
year-old boy who was originally suspected
of one of the murders—and, therefore, was

the first person in history to be cleared of a |

crime on DNA evidence.

Since then, thousands of people have |

been convicted by DNA’s near-miraculous
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With a new national database and other high
coming a more powerful crimefighter than eve

ability to search out suspects across space
and time. Hundreds of innocent people
have also been freed, often after years be-
hind bars, sometimes just short of the death
chamber. The long arm of DNA investiga-
tion reached into history to implicate
Thomas Jefferson in an extramarital affair
with a slave, helped identify the remains of
the last Russian tsar and his family and
sealed the case that President Clinton was
the source of the world’s most famous dress

stain. DNA evidence was central to the
murder case against O. J. Simpson—and
the case collapsed, in part, when defense
attorney Barry Scheck showed how the po-
lice mishandled the erucial blood drops.
The power of DNA evidence will increase
enormously in the next few years as the
FBI adds millions of samples to the nation-
al DNA database that went into operation
last month—and so, of course, will the con-
cerns of civil libertarians. Not too far into



From the O. J. Simpson
crime scene (left) to the
skeletons of Tsar
Nicholas II (right), DNA
electrophoresis is a pow-
erful tool for detectives
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the future are portable “labs on a chip” that |
will enable investigators to process a DNA |
sample right at the crime scene (it now
takes several days to weeks in a laboratory)
and match it to a suspect almost while he’s
still running away. And someday scientists
may be able to develop a description of an
unknown suspect from the genetic material
in a drop of blood, which British DNA ex-
pert Kevin Sullivan calls “the Holy Grail” |
of criminology.
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ech tools on the way, forensic science is be-
BY JERRY ADLER AND JOHN MCCORMICK

For now, DNA is still used by police es-
sentially for identification. For that pur-
pose, it’s ideal: unique to an individual (ex-
cept in the case of identical twins);
unchanging throughout life; found in cells

from skin, blood, hair follicles (although not

| the shaft), blood, saliva and semen. Techni-
| cians can obtain a usable quantity of DNA

from the saliva on a cigarette butt or a sin-
gle hair root. The “short-tandem-repeat”
method used by the FBI to analyze DNA
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| (graphic) takes measurements in 13 sepa-

rate places and can match two samples

| with a theoretical error rate of less than one

in a trillion. “DNA is more reliable than
anything else we have,” says Ronald Allen,
a professor of criminal law at Northwest-
ern University, “so long as you have a good
sample and a competent lab following ap-
propriate procedures. If those conditions
are met, DNA evidence is devastating.”

It was through DNA evidence that a 12-
year-old Phoenix girl last month was able
to convince police that she had been mo-
lested by her grandfather. After watching
an “NYPD Blue” segment in which a rape
victim collected semen left by her attacker,
she used a swab on herself and gathered the
evidence that resulted in her 59-year-old
grandfather’s arrest.

Linking a suspect to a crime in this way
requires, obviously, that the perpetrator
leave behind a DNA sample. Rapists de-
posit semen; intruders may cut themselves
and bleed; assailants, if there was a strug-
gle, may leave behind blood, hair or skin
67
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The President: DNA evidence proved what some
historians had suspected — Thomas Jefferson
fathered a child with his slave Sally Hemings

The dress: Sourcing the world’s
most famous stain, with odds of
better than a trillion to 1

vertises, for $69.95, a flashlight-size device
meant to be jabbed at attackers, to collect a
skin sample for future evidence.) Post-O.].,
cops have become very aware of crime-
scene protocol. “We train our people to
look at DNA first, because it’s the most
fragile,” says T. K. Martin, a crime-scene
specialist for the Illinois State Police. The
biggest danger is cross-contamination from
other samples. Material is collected with
disposable tweezers and cops change
gloves each time they pick up a sample: at a
complex scene, Martin says, an investigator
might go through 100 pairs of gloves.

Even so, DNA evidence figures in only a
small number of investigations, according
to Georgetown University law professor
Paul Rothstein. His “educated guess” is
that less than half of all rapes yield usable
DNA samples —“somebody messes up the
swabs, or the rapist uses a condom, or the
victim comes in after cleaning up.” In vio-
lent crimes other than rape, he estimates,
DNA evidence figures in the case less than
1 percent of the time. But if juries come to
expect DNA evidence, it will only make the
job of prosecutors harder, predicts Mil-
waukee District Attorney E. Michael Mec-
Cann. “Sooner or later,” he says, “you’ll see
jurors asking: ‘Where’s the DNA?”

To make a match, cops must collect DNA
from their suspect. They can just ask, of
course, but he can refuse—and he’ll know
that he’s under suspicion. That was the situ-
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ation facing Sgt. Michael Puetz of the St. Pe- |
tersburg, Fla., police last month as he tailed |

a man named Charles C. Peterson. Peter-
son, 39, allegedly matched the description of
the “Duck Robber” (named for his distine-
tive toe-out waddle) suspected of 15 rob-
beries and a double rape. He was driving his
motorcycle, tailed by Puetz in an unmarked
car, when he stopped at a light, turned his
head —and spat. Puetz grabbed a paper tow-

Kirk Bloodsworth was condemned for a
1984 murder; DNA tests saved him from the grave

Sam Sheppard, convicted of killing his
wife in 1954, was innocent

el and sopped up the evidence. A few days
later, a lab reported a match with semen
from the rape, and Peterson was arrested;
he has yet to enter a plea. Puetz defends the
constitutionality of his evidence-gathering
methods; the courts, he says, have held that
once you've put out your trash, you've
waived your right to keep the contents pri-
vate, and “I don’t see why the same won’t
hold true for saliva.”

Sometimes, though, there is
no suspect, just a pool of indi-
viduals who by chance may
have had the opportunity to
commit the crime. Should the
police be allowed to test them
all? That question is being
weighed right now in
Lawrence, Mass., where a
near-comatose young woman
in a nursing home was raped
earlier this year and recently
gave birth to a baby girl. With
no suspects, Essex County Dis-
trict Attorney Kevin Burke last
week began seeking DNA sam-
ples from about 30 men on the
nursing-home staff who had ac-
cess to the woman’s room. So
far, “everybody has been very
cooperative,” said Burke, but
he adds that “if they don’t vol-
unteer, we will be compelled to
seek a warrant [for an involun-
tary sample] through a grand-
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jury procedure.” The state ACLU suggests
it would go to court on behalf of any em-
ployee who chose not to cooperate. Search
warrants “can’t be a fishing expedition,”
says ACLU director John Roberts. “Just be-
cause a person works there doesn’t meet
the standard of probable cause.”

That question would not arise, naturally,
if everyone’s DNA were already on file, and
a top British police official recently pro-
posed just that. Of course, such a proposal
would meet furious objections in America.
But law-enforcement officials already gath-
er fingerprints from convicted felons, and
the FBI's Combined DNA Index System—
essentially, a computer bank housed ina se-
cret location outside Washington—merely
does the same thing with genetic informa-
tion, gathered from databases in all 50
states. It includes both unidentified DNA
from crime scenes and known samples from
(mostly) convicted felons.
Under present law the FBI
cannot gather DNA from
federal convicts, but the
agency is drafting a bill to
change that. The agency also
expects that within a few
vears the states will adopt a
uniform policy of DNA sam-
pling for all felons. The prac-
tice now varies widely, from
states like Arizona that col-
lect DNA only from sex of-
fenders, to Louisiana, which
permits the testing of anyone
arrested, even before convie-
tion. Eventually the data-
base, which comprises :
250,000 samples now (with
another 400,000 waiting to
be analyzed), will number in
the millions.

An example of how the
national database can solve
crimes comes from the
Florida Department of Law
Enforcement, which is a leader in DNA
profiling. A Ft. Lauderdale detective look-

ing through old cases last year found an un- |

solved murder from 1986 in which a trail of
biood leading away from the body indicat-
ed that the attacker had been wounded. A
single droplet from a floor tile, stored for
more than a decade, vielded enough DNA
to make a match with the DNA of a convict-
ed sex offender named Scott Edward
Williams. Williams was in custody, but
scheduled to be released shortly; confront-
ed by cops, he confessed —and committted
suicide a week later.

He could just as easily have been caught
by a fingerprint, and that’s how the FBI
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' with it. Here’s how. BY BARRY SCHECK

Project also wants DNA used more broadly to convict

Getting Smart About DNA

DNA’s a great tool, but we could do a lot more

HE STARTLING CAPACITY OF DNA TECHNOLOGY TO RESOLVE HISTORIC CONTRO-
versies has recently been on high-profile display (Thomas Jefferson, Dr. Sam
Sheppard). But the forensic DNA revolution is just beginning. Its real potential
lies with the responsible use of DNA databanks. Adequately funded, and strictly

limited to protect civil liberties, this investigative tool will astonish law-enforcement

professionals without creating an Orwellian nightmare for the rest of us.

This potential is clear to me because I now wear two unusual, seemingly contradictory
DNA hats. I'm codirector of the Innocence Project at the Benjamin N. Cardozo School of
Law in New York City, which uses DNA testing to exonerate inmates wrongfully convicted
of crimes (35 since 1992, six off death row). And I'm also a commissioner on New York’s Fo-
rensic Science Review Board, an agency charged with creating the state’s DNA databank.
Though one seems “pro-defendant” and the
other “pro-prosecution,” these are actually
synergisticroles. Consider this: in 11 of the
cases where DNA testing has exonerated a
wrongly convicted person, DNA hasalso
led to finding the real perpetrator.

Given those results, it’s clear that do-
ing DNA testing —at more crime scenes,
right after the crimes are committed —
will help immeasurably. Most important,
it would link apparently unrelated crimes
to the same perpetrator and generate
leads at the beginning of an investigation
rather than merely include or exclude
suspects at the end.

The problem is DNA laboratories in the
United States are so woefully underfund-
ed they can’t type enough cases. The Brit-
ish have made this investment. UK. labs |
do DNA typing on crime-scene samples |
from not only new, unsolved rapes and
homicides, but also burglaries and other
crimes. As a result, they are now getting
between 300 and 500 “hits” per week
from their databanks —either a crime-
scene-to-crime-scene hit, or a convicted-
offender-to-crime-scene match. Few U.S. labs can type all the rapes and homicides in
their jurisdiction (they test only after police have found a suspect), and no U.S. lab rou-
tinely types new, unsolved burglaries or other crimes.

Indeed, in many states DNA labs are so backlogged that it often takes 10 months to
get results in cases where a suspect has already been apprehended and awaits trial. This
creates unnecessary expense for the judicial system (defendants are likely to plead guilty
quickly after getting bad DNA results) and unnecessary injustices (indigent defendants,
unable to make bail, spend time in jail for crimes they did not commit).

Using DNA databanks effectively does not require taking samples from all citizens, as

The codirector of the Innocence

| some rightly fear, or even expanding the databank beyond felony offenders. We don’t

need to test more people; we need more labs testing more crime scenes. This will not be
cheap, but it is surely cost-effective compared with the hundreds of millions needed to
enforce a death penalty that doesn’t deter, draconian mandatory minimum sentences for
nonviolent drug offenders and the latest big-ticket proposal in Congress, building pris-
ons to house juveniles as adults. For too long, criminal-justice priorities have been dri-
ven by punitive “get tough” rhetoric that wins elections but does little to help the cop on
the street make cases. It’s time to get tough by getting smart.

SCHECK is a professor at Cardozo law school in New York City.
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Dusting for DNA

DNA profiling is based on the discovery that the DNA of one person
differs from that of another in specific ways. The FBI analyzes 13
places on a person’s DNA to produce a DNA proﬁle and find whether

wants people to think of DN
aid to identification. The gene

stored in the agen
all “junk” DNA, w nt
mation about the person’s traits. Even if
outsiders could obtain the data—and elab-
orate security measures are supposed to
prevent that—they couldn’t use it to pre-
di 7, whether a person might be sus-
ceptible to schizophrenia or Alzheimer’s
But the original blood samples, containing
the full complement of DNA, would still be
on file with the states, and they would be of
great interest to insurance companies or
pIO\pett]\'E employers. And suppose scien-
5 a gene that predisposes people
burglar, say, who has that

sequences
are almost

more likel_v to commit a vio- |

ca’s most bd‘alt rule is thd.l you can't lock
pmple up tm things they didn’t do, even
just dldn tdo vet.

7 for information. The
xample, to be able to
DNA left on crime-scene samples :
struct a portrait of the person it came

on file in the database, they could at
; 1pt10n of *ho tht“\"re

n it came

belonged to; in Britain they are working out
the genetic coding to predict hair color. But
from the moment of conception, each per-
son is shape is environment —includ-
ing nutr disease and, of
course, hair dye—so that information
would be of limited value in finding a su

pect. Or even negative value, if in hunting
for a red-haired suspect police overlook the

bald man under their noses. One thing |

DNA doesn’t tell is how old the person is.
And while DNA typing can confirm that
Jack had sex with Jill, it 't tell whether
he threatened her; even if it puts Joe at the
murder scene, juries will have to decide
whether John pulled his knife first. For that
even the infamous Pitchfork origi-
aped detection by getting a friend

a blood sample in his place; he was |

LauOht later, when the friend confessed.
DNA typing is a tool with vast potential,
but only if it’s used wisely, with an aware-
ness of human nature—the kind you don’t
need an electron microscope to see.

With DaN1eL KLaipMAN in Washington,
1IEL PEDERSEN in
HILL in London

and PETER ANNIN in Chicago
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Réfrigrated storage of DNA samples

@ Collection: Blood, semen, saliva, skin
or hair is labeled and shipped to a forensic
lab. Only minute amounts—a single hair
root. for example —are required.

@ Isolation: The
sample is mixed
with detergent and
enzymes, which
break open the cells
and let out their
DNA. The cell frag-
ments are removed,
and the remaining
mixture is spun in a
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centrifuge tube. z
That makes pure Z
DNA settle to the e
bottom. ;
FAMOUS DNA HITS AN

AEL SIMPSON = FPG

At certain sites
along the double
helix, the chemi-
cals that make
up DNA repeat
like a stutter:
CACACACACA,
or GGGGGGG

In 1984 Dr. Alec Jeffreys, a U.K. geneticist,
coined the phrase “DNA fingerprints.” It
was the biggest advance in crime detection
since fingerprints were discovered in 1901.
The landmark cases in DNA forensics:
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= @ Amplification: The
E DNA, a double helix, is sep-
arated into two strands.
Technicians add 26 short
pieces of DNA, called
‘ primers: sequences of the
chemicals C, A, T and G that
e link to the beginning and
A tube of purified DNA end of each of the 13 sites.
D MISSES
der-rape case of
two teenage girls, %
police found him af- Z
ter taking several g
thousand blood £
samples from males ¢
September 1987: in local villages.
Brit Colin Pitchfork
became the first Nov. 6, 1987: In one )
person identified of the first U.S. Gary Dotson
and charged solely | cases to use DNA
on the basis of evidence, Tommy after tests matched
DNA testing. In Lee Andrews was his DNA to semen
solving the mur- convicted of rape found in the victim.




@ Replication: When a
primer attaches to the be-
ginning of one of the 13
sites, it acts like the “start”
button on a photocopying
machine, turning on cellular
machinery that makes

1 million copies or more of
each site.
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Fragments of DNA moving through a gel

refused Dotson a
retrial —then DN
exonerated him.

| Aug.14,1989: Gary

\ Dotson’s 1979

| rape conviction is
overturned after

the evidence is put
to the genetic test.
The case made
NEWSWEEK's May
20, 1985, cover
when the victim re-
canted her accusa-
tions. Her word
wasn’t good
enough: the court

PARKER — RICHMOND-TIMES DISPATCH
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Virginia is the
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The stutter lengths
areunique to

an individual,

and represent his
genetic profile

first person exe- The boody:

cuted primarily

on the basis of
evidence matching
his DNA to that
of semen found in
several victims.
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Image of the separated DNA fragments

COURTESY CELLMARK LABS

@ Identification: Copies of the 13 sites,
each about 100 to 600 chemical letters long,
are separated by size through gel elec-
trophoresis. In this process a drop contain-
ing millions of DNA fragments is placed at
one end of a sheet of gel. Electric current
pulls the fragments across the gel; the
larger a fragment, the slower it moves. The
fragments, tagged with dye, show up as
colored bands under ultraviolet light.

e “JL_

Suspect 2
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I, O

C rime-scene DNA profile of 10 sttes ( top)
matches suspect 1, but not suspect 2

@® wmatching: The crime lab feeds the data
on the length of the 13 markers into a data-
base. The computer searches for a match.
The odds are trillions to one that the length
of each of the 13 strands in one personis
identical to all the lengths in another.

240,000-to-one
odds that blood

drops found at the
crime scene came

ha :

Sofar thereisno ;
match for the genet-  JonBenet Ramsey
ic material found
under murdér vie-
tim JonBenet Ram-
sey’s ﬁngemaﬂs
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