
I
technology

alm
ost

im
m

ediatedly
leaped

to
the

shores
of

the
U

nited
States.

B
ut

despite
its

prom
ise

and
som

e
early

successes,
the

introduction
of

D
N

A
testing

to
the

U
nited

A
S

tates
w

as
highly

controversial.
T

here
w

ere
problem

s
to

ow
er

u
ew

overcom
e

before
this

new
technology

could
be

fully
e
m

braced
in

this
country.

C
rim

e-S
olving

T
ool

‘4
lE

N
A

C
R

IM
E

is
com

m
itted,

som
ething

is
alw

ays
left

atthe
scene

of
the

crim
e,

and
som

ething
else

is
alw

ays
carried

aw
ay

by
the

ciirninal.
T

hose
things

are
evidence.

Fifty
years

ago,
tw

o
scientists

m
ade

a
discovery

that
w

ould
give

forensic
specialists

a
pow

erfulnew
toolto

analyze
that

evidence.Jam
es

W
atson

and
Francis

C
rick,w

ho
w

orked
to

gether
at

C
am

bridge
U

niversity
in

L
ondon,

discovered
the

structure
of

the
deoxyribonucleic

(D
N

A
)

m
olecule.

T
hey

did
not realize

itat the
tim

e, buttheir
discovery

thatD
N

A
is

a
double

helix
curled

up
inside

the
cell’s

nucleus
w

ould
change

the
course

of
crim

inal
investigation.

E
vidence

from
ciim

es
w

ould
no

longer
be

lim
ited

to
things

that
could

be
seen,

touched,
or

heard.
D

N
A

evidence,
invisible

to
the

naked
eye,

had
the

pow
er

to
identify

w
ho

had
or

had
not

been
present

at the
scene

of
a

crim
e.

B
arry

S
check

and
P

e
terN

eufeld, defense
attorneys

bestknow
n

for
their

w
ork

on
behalfofthe

w
rongly

convicted, explain
in

the
book

A
ctual

Innocence
w

hy
D

N
A

fingerprinting
is

so
im

portant
to

the
crim

inaljustice
system

:
“D

N
A

testing
is

to
justice

w
hatthe

telescope
is

for
the

stars:
nota

lesson
in

biochem
istry,

not
a

display
of

the
w

onders
of

m
agnifying

optical
glass,

but
a

w
ay

to
see

things
as

they
really

are.”
D

N
A

evidence
changed

crim
inal

science
forever.

T
he

first
crim

inal
case

involving
D

N
A

evidence
w

as
n
1
,p

rI
in

P
r,n

l.i.a
r

,,.1
.,

+
m

.+
,

‘T
’t_

_
-

D
N

A
m

akes
its

grand
entrance

T
he

first
crim

inal
case

involving
D

N
A

began
w

ith
the

m
urder

of
a

young
girl

in
the

E
nglish

countryside.
L

ynda

Scie,
W

ats
F

ran
discc
helix
in

th

10
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M
ann,

a
fifteen-year-old

babysitter
from

N
arborough,

a
sm

all
village

in
E

ngland,
never

m
ade

it
hom

e
one

cold
night

in
late

N
ovem

ber
1983.

H
er

m
other

w
as

frantic.
In

the
daw

n
light

of
the

follow
ing

m
orning,

her
lifeless

body
w

as
discovered

by
a

hospital
w

orker
on

the
B

lack
Pad,

the
nam

e
given

to
a

footpath
that

divides
the

local
psychiatric

hospital
from

a
cem

etery.
She

had
been

raped
and

stran
gled.

A
lthough

sem
en

stains
w

ere
recovered

from
her

1’,r,rh,
I
,r

1
r
l1

1
r
f
I
..

.
,
1
.

....1

T
hen,

three
years

later
on

a
S

aturday
in

A
ugust

1986,
another

young
girl

w
as

m
urdered

in
the

sam
e

sm
all

E
n
g

lish
village.

D
aw

n
A

shw
orth,

also
fifteen,

w
as

out
visiting

friends
one

evening
and

never
returned

hom
e.

T
he

after
noon

headline
in

the
local

new
spaper

reported
that N

arb
o
r

ough
police

w
ith

tracking
dogs

w
ere

searching
for

the
m

issing
girl

in
the

sam
e

area
in

w
hich

L
ynda

M
ann

had
been

found
m

urdered
three

years
earlier.

T
w

o
days

later,
D

aw
n’s

body
w

as
discovered

in
a

field
near

T
en

P
ound

L
ane,

another
footpath.

A
gain,

the
cause

of
death

w
as

strangulation,
and

once
again,

the
young

girl
had

been
raped.

It
w

as
not

long
before

a
seventeen-year-

old
hospital

w
orker

nam
ed

R
ichard

B
uckland

w
as

undei
suspicion.

B
uckland

even
m

entioned
to

one
officer

that
he

had
w

alked
w

ith
D

aw
n

on
the

night
she

w
as

m
urdered.

T
hat

w
as

enough
inform

ation
for

the
police

to
arrive

at
B

uckland’s
hom

e
at

five
o’clock

in
the

m
orning

on
A

ugust
8,

1986,
and

arrest
him

for
m

urder.
B

ut,
though

B
uckland

adm
itted

having
spent

tim
e

w
ith

D
aw

n,
he

denied
at

first
that he

had
m

urdered
her.

T
he

police
questioned

B
uckland

for
hours,

and
finally,

he
confessed.

B
ut,

though
authorities

w
ere

convinced
that

the
tw

o
m

urders
had

been
com

m
itted

by
the

sam
e

m
an,

B
uckland

refused
to

confess
to

the
first m

urder.

A
new

type
of

fin
g
e
rp

rin
t

T
he

police
needed

m
ore

inform
ation

to
prove

that
B

uckland
w

as
guilty

of
the

m
urders

of
both

young
girls.

T
hey

w
ere

hoping
that

B
uckland’s

guilt
in

both
cases

w
ould

be
confirm

ed
b
y
a

new
process

that
w

as
being

d
e

veloped
in

a
laboratory

not
far

from
the

scene
o
f

the
grisly

crim
es.

D
r.

A
lec

Jeffreys,
a

geneticist,
w

as
w

o
rk

ing
in

his
laboratory

at
L

eicester
U

niversity
on

a
te

c
h

nique
he

called
“genetic

fingerprinting.”
Jeifreys

w
as

using
the

recent
discovery

that
cells

found
in

blood,
skin,

saliva,
and

sem
en—

cells
often

left
at

crim
e

scenes—
contain

D
N

A
.

S
ince

no
tw

o
individuals

except
identical

tw
ins

have
the

sam
e

D
N

A
,

Jeifreys
believed

that
it

R
ungs

on
a

L
adder:

T
he

S
tru

ctu
re

ofD
N

A

a

[_n
A

C
T

•_
_
_
_
_
_
_

E
g
a
r

P
hosphate

B
ase

Pair
B

ackbone
of

D
N

A

A
.

A
chrom

osom
e

Is
a

chainlike
strand

of
D

N
A

, w
hich

contains
m

any
genes.

B.W
hen

the
chrom

osom
e

Is
greatly

m
agnified

under
a

m
icroscope,

itlooks
like

a
long

ladder
that

is
tw

isted
Into

a
double

helix.
T

he
tw

isting
allow

s
these

am
azingly

long
strands

to
fit

inside
a

single
tiny

cell.
C

.
T

he
sides

of
the

D
N

A
ladder

are
m

ade
of

sugar
and

phosphate
m

olecules.
B

etw
een

the
tw

o
sides

are
rungs

m
ade

up
ofthe

four
base

pairs—
A

T,TA
,

C
G

,
and

(3C
.T

he
letters

stand
forthe

four
bases

that
m

ake
up

the
pairs:

adenine,
guanine,

cytosine,
and

thym
ine.A

single
strand

of
D

N
A

m
ay

contain
billions

of
rungs.

T
he

different
arrangem

ents
of

these
tour

base
pairs

are
codes

thatcall
for

different
com

binations
of

am
ino

acids.
A

m
ino

acids
com

bine
to

m
ake

up
proteins,

w
hich,

in
turn,

direct
the

endless
variety

of
features

that
m

ake
up

every
living

thing.
E

ach
sequence

of
base

pairs
that

contains
the

instructions
for

m
aking

a
single

protein
is

called
a

gene.
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T
he

B
looding,

an
account

of
the

N
arborough

m
urders,

author
Joseph

W
am

baugh
recounts

Jeffreys’s
certainty

about
the

accuracy
of

D
N

A
fingerprints.

A
ccording

to
W

am
baugh

Jeifreys
claim

ed:
Y

ou
w

ould
have

to
look

for
one

part
in

a
m

illion
m

illion
m

il
lion

m
illion

m
illion

before
you

w
ould

find
one

pair
w

ith
the

sam
e

genetic
fingerprint,and

w
ith

a
w

orld
population

of
only

five
billion

it
can

be
categorically

said
that

a
genetic

fin
g

er
print

is
individually

specific
and

that
any

pattern,
excepting

identical
tw

ins,
does

not
belong

to
anyone

on
the

face
ofthis

planet
w

ho
everhas

been
or

ever
w

ill
b

e.
2

Jeifreys
chose

the
term

genetic
fingerprinting

d
elib

er
ately

because
be

w
as

certain
that

D
N

A
fingerprinting

w
ould

have
im

portant
applications

in
police

science,just
as

traditional
fingerprinting

had
changed

forensics
in

the
nineteenth

century.

T
h
e

stru
c
tu

re
o

f
D

N
A

Jeifreys’s
w

ork
w

as
an

outgrow
th

of
one

of
the

m
ostim

portant
discoveries

ever
m

ade
in

m
olecular

biology.
T

hirty
years

earlier,
in

1953,
Jam

es
W

atson,
a

tw
enty-three-year-

old
A

m
erican,

and
F

rancis
C

rick,
a

thirty-five-year-old
E

nglishm
an,

w
ho

w
orked

together
at

C
am

bridge
U

n
iv

er
sity

in
E

ngland,
had

announced
to

the
w

orld
that

they
had

unraveled
the

structure
of

the
D

N
A

m
olecule.

C
rick,

W
atson,

and
other

biologists
had

know
n

for
a

long
tim

e
that

the
nucleus

of
a

cell
contains

its
ch

ro
m

o
som

es,
w

hich
act

like
a

package
of

instructions
that

tell
each

cell
w

hat
its

role
is

and
how

to
organize

itself
into

a
living

creature.
E

very
living

plant
or

anim
al

has
ch

ro
m

o
som

es.
H

um
ans

have
forty-six,

arranged
in

tw
enty-three

pairs.
T

he
chrom

osom
es

contain
the

hereditary
in

fo
rm

a
tion

that
is

passed
from

the
m

other
and

father
to

the
child.

C
hrom

osom
es

consist
of

proteins
and

D
N

A
.

W
atson

and
C

rick
discovered

that
D

N
A

is
form

ed
by

tw
o

w
inding

strands
that

w
rap

around
each

other
like

a
spiral

ladder
w

ith
3

billion
rungs.

T
hese

rungs
are

com
posed

of
four

chem
icals

called
bases:

adenine
(A

),
thym

ine
(T

),
guanine

((T
i

,r
,n

r
l

(C
’s

T
h

.
_
.
.
.
.
.

.1
.

-
—

..i..
*

is
linked

to
a

T
,

and
each

C
is

connected
to

a
G

.
W

atson
and

C
rick

im
m

ediately
recognized

the
im

portance
of

u
n

derstanding
this

structure.
W

atson,
in

his
book

D
N

A
:

T
he

S
ecret

ofL
ife,

w
rote:

D
N

A
,

as
C

rick
and

I
appreciated,

holds
the

very
key

to
the

nature
of

living
things.

It
stores

the
hereditary

inform
ation

that
is

passed
on

from
one

generation
to

the
next,

and
it

or-.
chestrates

the
incredibly

com
plex

w
orld

of
the

cell.
F

iguring
out

its
3-D

structure—
the

m
olecule’s

architecture—
w

ould,
w

e
hoped,

provide
a

glim
pse

of
w

hat
C

rick
referred

to
only

half-jokingly
as

“the
secret

of
life.”

W
atson

and
C

rick
knew

that
their

discovery
w

ould
have

far-reaching
effects

in
biology,

chem
istry,

and
m

edicine.
B

ut
not

even
they

predicted
bow

this
discovery

w
ould

eventually
w

ind
its

w
ay

into
the

field
of

cruninal
science.

y
jjh

e
s
ru

c
tu

re
of

this
m

Q
Jcul.e,so

im
pqçtant?T

he
individual

strands
of

D
N

A
are

so
tiny

that
5

m
illion

w
ould

fit
through

the
eye

of
a

needle.
T

he
tw

isting
turns

of
this

double-helix
m

olecule
cause

it
to

coil
up

tightly
inside

the
nucleus

of
each

cell.T
he

length
of

D
N

A
in

a
single

hum
an

cell
is

about
one

foot.
S

ince
each

hum
an

being
is

co
m

posed
of

about
100

trillion
specialized

cells,
the

D
N

A
strands

in
one

hum
an

body
w

ould
stretch

to
the

sun
and

back
one

hundred
tim

es.
T

he
structure

of
D

N
A

allow
s

it
to

hold
the

vast
am

ounts
of

inform
ation

needed
to

program
each

of
these

cells
to

perform
its

unique
and

necessary
function.

S
ince

all
hum

an
beings

share
m

ost
of

the
sam

e
features

such
as

hands,
feet,

liver,
heart,

and
lungs,

huge
chunks

of
D

N
A

are
the

sam
e

in
every

hum
an.

In
fact,

hum
an

beings
have

99.9
percent

of
their

D
N

A
in

com
m

on.
S

m
all

lengths
of

that
m

olecule
called

polym
orphism

s,
how

ever,
vary

from
person

to
person.

F
or

exam
ple,

w
here

one
person

m
ight

have
an

A
,

another
person

m
ight

have
a

G
.

T
hese

polym
orphism

s
w

ere
considered

unim
portant

at
first,

since
they

did
not

appear
to

be
involved

in
any

of
the

crucial
d

i
rections

to
the

cells.
B

ut
it

turned
out

that
polym

orphism
s

w
ere

the
key

to
w

hat
m

ade
each

person
u
n
iq

u
e

Jeifreys
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A
:T

and
C

:G
base

pairs
repeated

over
and

over
again.

H
e

found
that

he
could

analyze
the

polym
orphism

s
using

a
process

called
R

F
L

P
analysis.

It
w

as
given

that
nam

e
b
e

cause
a

special
chem

ical
called

a
restriction

enzym
e

is
used

to
cut

the
D

N
A

into
sm

allfragm
entlengths

to
analyze

the
polym

orphism
s.

B
y

then
attaching

a
radioactive

m
o
le

cule
to

the
segm

ent
being

analyzed,
Jeffreys

found
that

he
could

x-ray
the

segm
entofD

N
A

.T
he

A
:T

and
C

:G
pattern

in
each

person’s
D

N
A

then
show

ed
up

on
the

X
-ray

like
a

code,
alm

ost
like

a
bar

code
on

packages
in

the
grocery

store.A
nd

m
ost

im
portant

for
solving

crim
es,

no
tw

o
in

d
i

viduals
except

identical
tw

ins
have

the
exact

sam
e

code.
T

w
o

years
after

the
first

N
arborough

m
urder

and
a

year
before

the
second,

Jeffreys
w

as
interview

ed
by

the
L

eices
ter

M
ercury

and
concluded,

“T
his

new
technique

could
m

ean
a

breakthrough
in

m
any

areas,
including

the
identifi

cation
of

a
crim

inal
from

a
sm

all
sam

ple
of

blood
at

the
scene

of
a

crim
e.”

4
Jeffreys

w
as

convinced
that

if
skin

cells,
blood

cells,
or

sem
en

cells
could

be
found

at
the

scene
of

a
crim

e,the
unique

D
N

A
in

those
cells

w
ould

lead
to

the
culprit,

and
that crim

e
could

be
solved.

A
new

m
ystery

T
hough

Jeffreys
used

his
technique

for
the

first
tim

e
to

determ
ine

paternity
in

an
im

m
igration

case
in

E
ngland,

he
w

as
w

aiting
for

the
opportunity

to
use

D
N

A
fingerprinting

to
solve

a
crim

e.
H

e
soon

had
the

chance.W
hen

the
police

senthim
sem

en
and

blood
sam

ples
to

analyze
from

the
tw

o
rapes

and
m

urders
in

nearby
N

arborough,
he

had
som

e
shocking

new
s

for
the

N
arborough

police.
Just

as
they

su
s

pected,
the

tw
o

girls
had

indeed
been

raped
and

m
urdered

by
the

sam
e

m
an.

B
utthatm

an
w

as
notR

ichard
B

uckland,
their

prim
ary

suspect
and

the
m

an
w

ho
had

confessed
to

the
m

urder
of

D
aw

n
A

shw
orth.

T
o

find
the

real
killer,

the
police

asked
all

the
m

en
w

ho
lived

or
w

orked
in

the
vicinity

of
the

three
neighboring

v
il

lages
to

voluntarily
subm

itblood
or

saliva
sam

ples
for

test
ing.T

hey
used

traditionalblood
typing

to
elim

inate
anyone

,,.i
..

i....a
.-:.c

c
._

........,
i..i..-

.a
.i.._

_
i
_

.
_

.
-
,
‘
,
.
_

m
aining

10
percent

of
the

sam
ples

w
ere

subjected
to

Je
f

freys’s
new

D
N

A
fingerprinting

process.
A

s
each

m
ale

v
il

lager
w

as
ruled

out
as

a
suspect,

the
com

m
unity

becam
e

m
ore

anxious
and

the
authorities

m
ore

desperate
to

nab
the

killer.
T

hen,
one

day,
a

young
baker

nam
ed

Ian
K

elly
w

as
overheard

in
the

local
pub

telling
friends

that
he

had
been

persuaded
by

his
buddy

C
ohn

P
itchfork

to
take

the
test

in
his

nam
e.

P
itchfork

had
claim

ed
that

he
w

as
too

afraid
of

needles
to

take
the

test
him

self,
O

nce
they

knew
that,

the

JLp
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—
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—
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police
arrested

P
itchfork

and
tested

his
D

N
A

.
P

itchfork’s
D

N
A

m
atched

the
D

N
A

evidence
found

on
both

L
ynda

M
ann

and
D

aw
n

A
shw

orth.
F

aced
w

ith
the

scientific
truth,

he
confessed

to
the

m
urders

and
w

as
sentenced

to
life

in
prison

in
1988.

D
N

A
had

lived
up

to
its

prom
ise.

It
had

proved
its

pow
er

to
law

enforcem
ent

agencies
around

the
w

orld.
It

had
both

exonerated
an

innocent
m

an
and

led
to

the
conviction

of
a

guilty
one.

F
orensic

science
w

ould
never

be
the

sam
e.

P
roblem

s
w

ith
the

new
D

N
A

test
T

he
initial

success
of

D
N

A
fingerprinting

w
as

hailed
by

m
any.

Itprom
ised

to
be

a
flaw

less
system

of
identification,

and
one

that
guaranteed

objectivity.
N

ow
,

m
any

thought,
if

biological
evidence

could
be

collected,
innocent

suspects
w

ould
not

spend
tim

e
in

prison
for

crim
es

they
had

not
com

m
itted.

A
nd

those
w

ho
w

ere
actually

guilty
of

crim
es

w
here

biological
evidence

could
be

found
w

ould
not

e
s

cape
the

punishm
ents

they
deserved.

B
ut,

despite
its

prom
ise,

early
D

N
A

testing
had

lim
itations

to
overcom

e
and

skeptics
w

ho
needed

to
be

convinced.
R

F
L

P
testing,

though
highly

accurate,
had

som
e

p
racti

cal
problem

s
that

m
ade

it
difficult

to
use

in
som

e
crim

inal
cases.

It
took

a
lotf

tim
e—

often
m

onths—
and

required
a

large
sam

ple
of

fluid
or

tissue.
S

om
etim

es,
all

that
w

as
available

at
a

crim
e

scene
w

as
a

tiny
speck

of
evidence.

B
arry

S
check

explains
in

the
book

A
ctual Innocence

how
it

w
as

not
alw

ays
realistic

to
expect

there
to

be
enough

D
N

A
to

test
atevery

crim
e

scene.A
s

he
says,

“T
he

problem
w

ith
the

D
N

A
fingerprint

test
know

n
as

R
F

L
P

w
as

that
it

could
w

ork
only

w
hen

there
w

as
a

lot
of

D
N

A
available.

T
hat

w
as

fine
in

the
laboratory. B

ut in
the

m
essy

reality
ofcrim

e
scenes,

D
N

A
can

be
a

scarce
com

m
odity.”
5

S
om

etim
es

there
m

ight
be

enough
D

N
A

to
com

plete
one

series
of

R
F

L
P

tests,
but

not
enough

left
over

to
repeat

the
tests

if
necessary.

A
lso,

since
R

F
L

P
involved

attaching
a

rad
io

ac
tive

m
olecule

to
the

D
N

A
,

som
e

scientists
w

ere
reluctant

to
use

it.T
oo

m
uch

exposure
to

radioactive
substances

can
isa

tin
fl

n
a
r
n
h
l
o

i
n

I
liir

V
l
O

n
C

A
researcher

labels
genetic

code
on

a
D

N
A

X
-ray.

F
orensic

investigators
use

such
code

in
order

to
link

suspects
w

ith
crim

inal

%
_
_
_
t.

—

4
-

-
art.c
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A
nother

early
problem

thatsurfaced
w

ith
R

F
L

P
w

as
that

of
its

supposed
objectivity.

D
N

A
m

atches
are

alw
ays

e
x

pressed
in

probabilities
rather

than
absohtte

certainties.
In

the
early

days
of

genetic
fingerprinting,

there
w

ere
no

S
tan

dards
for

calculating
those

probablities.
D

efense
attorneys

argued
w

ith
prosecutors

w
ho

claim
ed

that
D

N
A

m
atches

betw
een

crim
e

scene
evidence

and
suspects

w
ere

u
n

q
u

es
tionable.

W
atson

explains
in

his
book

D
N

A
:

T
he

S
ecret

o
f

L
fe

how
challenging

it
could

be
to

determ
ine

D
N

A
m

atches
w

hen
the

technology
depended

on
R

F
L

P
s:

“In
this

m
ethod,

the
D

N
A

fingerprint
appears

as
a

series
of

bands
on

an
X

-ray
film

.
If

bands
produced

by
the

crim
e

scene
D

N
A

w
ere

not
identical

to
those

produced
by

the
suspects,

just
how

m
uch

difference
could

be
legitim

ately
tolerated

before
one

had
to

exclude
the

possibility
of

a
m

atch?
O

r
how

sam
e

does
‘the

sam
e’

have
to

b
e?”
6

T
hese

questions
w

ould
have

to
be

addressed
before

the
U

.S
.

crim
inaljustice

system
w

ould
w

holeheartedly
em

brace
the

new
technology.

H
ow

ever,
in

spite
of

these
early

questions,
law

en
fo

rce
m

ent
agencies

in
the

U
nited

States
w

ere
eager

to
try

D
N

A
fingerprinting

to
help

solve
crim

es.
T

he
opportunity

p
re

sented
itself

alm
ost

im
m

ediately
in

F
lorida

the
year

after
C

ohn
P

itchfork
m

urdered
D

aw
n

A
shw

orth
in

E
ngland.

A
series

of
break-ins,

rapes,
and

robberies
had

been
plaguing

the
city

of
O

rlando.
W

hen
the

police
arrested

T
om

m
y

L
ee

A
ndrew

s
for

a
different

crim
e,

they
discovered

that
his

D
N

A
m

atched
the

D
N

A
collected

from
one

of
the

rape
v
ic

tim
s.A

t
his

trial,
tw

o
geneticists

testified
for

the
p

ro
secu

tion.
O

ne
w

as
from

L
ifecodes,

the
first

lab
in

the
U

nited
States

to
do

D
N

A
analysis

for
crim

inal
investigations,

and
the

other
cam

e
from

the
prestigious

M
assachusetts

Institute
ofT

echnology
(M

IT
).

T
hey

agreed
that

the
D

N
A

belonged
to

A
ndrew

s
and

thathis
D

N
A

profile
could

be
found

in
only

one
in

10
billion

individuals.O
n

N
ovem

ber
6,

1987,
the

c
ir

cuit
courtin

O
range

C
ounty,

Florida,
convicted

A
ndrew

s
of

rape,
and

he
w

as
sentenced

to
tw

enty-tw
o

years
in

prison.
T

his
w

as
the

first
case

in
the

U
nited

States
in

w
hich

D
N

A
a
s
y

.A
a
n

n
a

.w
in

,,
.....3

4
..

.
.
.
_
.
.
.
:

—

S
hortly

after
the

conviction
of

T
om

m
y

L
ee

A
ndrew

s,
D

N
A

w
as

put
to

the
test

again.
T

his
tim

e,
it

alm
ost

did
not

pass.
D

avid
R

ivera
returned

hom
e

from
w

ork
in

the
B

ronx
in

N
ew

Y
ork

one
evening

to
find

that
his

pregnant
com

m
on-law

w
ife,

V
ilm

a
P

once,
and

their
tw

o-year-old
daughter,

N
atasha,

had
been

violently
m

urdered.
T

hough
police

suspected
R

ivera
at

first,
after

a
m

onthiong
in

v
esti

gation,
they

arrested
the

building
handym

an,
Joseph

C
as

tro.
W

hile
interview

ing
him

,
a

police
detective

noticed
a

bloodstain
on

C
astro’s

w
atch.

D
etectives

sent
the

w
atch

to
the

L
ifecodes

laboratory
in

W
estchester,

N
ew

Y
ork.

T
he

lab
reported

that
the

D
N

A
on

C
astro’s

w
atch

belonged
to

the
victim

,
V

ilm
a

P
once,

C
astro’s

fate
seem

ed
sealed.

B
ut

then,
E

ric
L

ander,
a

scientist from
M

IT
,

challenged
the

sc
i

entist
from

L
ifecodes.

‘4

I
.
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p
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•
L

ander
argued

thatL
ifecodes

had
used

sloppy
technique

in
the

lab.
H

e
also

claim
ed

that
m

isleading
statistics

o
v

er
stated

the
likelihood

of
a

D
N

A
m

atch
betw

een
the

blood
•

on
the

w
atch

and
that

of
the

victim
.

T
he

judge,
convinced

•
that

the
D

N
A

results
could

not
be

trusted,
excluded

them
as

evidence.
T

he
case

against
C

astro,
though,

w
as

corn-
•

peffing
enough

w
ithout

the
D

N
A

that
he

eventually
pleaded

guilty
to

the
tw

o
m

urders
anyw

ay
in

exchange
for

a
lighter

sentence.A
fter

he
w

as
sentenced,m

ore
tests

w
ere

conducted
that

verified
that

the
D

N
A

on
C

astro’s
w

atch
band

did
belong

to
the

victim
.

T
he

C
astro

case
represented

a
turning

pointfor
D

N
A

e
v

idence.
It

w
as

now
clear

that
legal

standards
for

both
lab

o
•

ratory
procedures

and
statistics

needed
to

be
established

before
D

N
A

evidence
w

ould
have

universal
credibility.

•
E

veryone
agreed

that
this

fledgling
technology

could
not

•
afford

another
close

call
w

ithout
risking

a
giant

setback
in

its
acceptance

as
a

crim
e-fighting

tool.
A

m
ajor

stum
bling

block
in

the
ability

to
test

D
N

A
ev

i
dence

w
as

overcom
e

in
the

late
1980s

w
hen

scientists
re

alized
that they

could
take

a
technique

that w
as

being
used

in
m

edical
science

and
apply

itto
crim

inal
investigations.

A
few

years
earlier,

K
ary

M
ullis,

a
chem

ist,
figured

out
how

to
take

a
sm

all
piece

of
D

N
A

,
copy

it
m

illions
of

tim
es,

and
then

run
the

tests
on

the
copies.

M
u
llis

•
called

his
process

polym
erase

chain
reactio

n
(P

C
R

)
because

an
enzym

e
called

a
polym

erase
is

used
to

cause
a

chain
reaction

that
produces

m
illions

o
f

identical
copies

of
a

piece
of

D
N

A
.

P
C

R
w

as
an

im
provem

ent
over

R
F

L
P

because
it

becam
e

possible
to

take
the

tiniest
bit

of
evidence—

even
a

single
cell—

and
copy

the
g
e

netic
inform

ation
from

the
nucleus

over
and

over
until

there
w

as
enough

to
test.

T
he

P
C

R
process

does
not

rely
on

X
-rays,

so
it

has
the

extra
benefit

of
not

requiring
the

use
of

radioactive
m

aterials.
E

ven
M

ullis
did

not
realize

atfirst
that

his
idea

w
ould

have
im

portant
applications

in
V

fighting
crim

e.
B

ut
in

1988,
P

C
R

provided
the

critical
evidence

in
the

first
D

N
A

exoneration
of

an
innocent

V
+

1
...

rT
..:..J

G
ary

D
otson

had
served

eight
years

of
a

tw
enty-five-to-

fifty-year
sentence

for
rape

in
C

hicago,
but

he
had

never
stopped

proclaim
ing

his
innocence.

W
hen

he
heard

about
the

D
N

A
w

ork
of

D
r.

Jeffreys
in

E
ngland,

his
law

yers
arranged

to
send

the
sem

en
evidence

from
his

trial
to

E
n

gland
for

an
R

F
L

P
test.

B
ut

by
then,

there
w

as
insufficient

evidence
for

the
R

FL
P.

T
he

sam
ple

w
as

then
sent

to
S

an
F

rancisco
to

be
subjected

to
the

new
er

P
C

R
test,

w
hich

confirm
ed

D
otson’s

innocence.
H

e
w

as
freed

from
prison.

P
C

R
changed

the
scope

of
physical

evidence.
P

ro
secu

tors
build

their
cases

w
ith

m
any

kinds
of

evidence, but
itis

the
physical

evidence
that

is
often

crucial
to

solving
a

crim
e.

P
aulL

.K
irk

explains
the

im
portance

of physical e
v

idence
in

his
book

T
he

A
rt and

S
cience

o
f C

rim
inal In

v
esti

gation:
“[P

hysical
evidence]

is
evidence

that
does

not
forget.

It
is

not
confused

by
the

excitem
ent

of
the

m
om

ent.
Itis

not
absentbecause

hum
an

w
itnesses

are.It
cannotp

e
r

jure
itself;

it
cannot

be
w

holly
absent.

O
nly

its
in

terp
reta

tion
can

err.
O

nly
hum

an
failure

to
find

it,
stU

dy
and

understand
it,

can
dim

inish
its

value.”
7

D
N

A
evidence

is
physical

evidence
on

the
m

olecular
level.W

hen
P

C
R

arrived
on

the
scene

as
a

new
w

eapon
in

the
arsenal

of
crim

inal
investigation,

it
m

eant
that

the
physical

evidence
left

at
or

taken
from

a
crim

e
scene

could
now

be
as

sm
all

as
a

single
cell.A

skin
cell

found
beneath

a
victim

’s
fingernail,

sem
en

stains
or

bloodstains,
saliva

residue,
even

a
hair

could
now

be
used

to
identify

a
sp

e
cific

individual.
M

icroscopic
evidence

now
had

enough
pow

er
to

determ
ine

w
ith

near
absolute

certainty
w

hether
or

not
an

individual
had

been
at

the
scene

of
certain

crim
es.

Its
pow

er
in

the
crim

inaljustice
system

w
as

steadily
g
ro

w
ing.

B
ut

there
w

as
still

another
m

ajor
obstacle

to
o
v
er

com
e.

V

C
onvincing

the
courts

A
s

convincing
as

D
N

A
fingerprinting

could
be,

it
w

as
useless

as
evidence

unless
it

w
as

accepted
by

the
courts

as
testim

ony.
N

ew
breakthroughs

in
science

are
often
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can
change

people’s
lives

forever,
so

new
kinds

of
ev

i
dence

m
ust

be
proven

trustw
orthy

before
juries

can
be

asked
to

use
them

to
m

ake
life-changing

judgm
ents.

S
ince

scientists
are

the
only

w
itnesses

perm
itted

to
express

o
p
in

ions
as

w
ell

as
facts

in
their

testim
ony,

those
opinions

can
sw

ay
ajury.

In
1993,

the
U

.S.
Suprem

e
C

ourt
decided

how
to

approach
new

scientific
inform

ation.
In

a
case

know
n

as
D

aubert
v.

M
errell

D
ow

P
harm

aceuticals,
the

S
uprem

e
C

ourt
adopted

the
F

ederalR
ules

of E
vidence.T

his
ensured

that
scientific

inform
ation

used
as

evidence
in

a
case

had
first

been
published

in
respected

scientific
journals.

T
he

new
F

ederal
R

ules
of

E
vidence

also
required

that
the

rates
o

f
error

be
acknow

ledged
so

that
juries

could
judge

w
hether

the
science

being
used

as
testim

ony
w

as
open

at
all

to
interpretation.

T
his

decision
helped

clear
the

w
ay

for
flT

T
A

*
1
_
_

.
.
-
-
—

-
‘T

’1
_

L
.

-
-

4
1

technology
began

to
be

felt
m

ore
intçnsely

s
prosecutors

and
defense

attorneys
honed

their
skills

at
using

it
to

fu
r

ther
their

causes.
/

T
here

is
no

escape
from

N
A

evidence.
B

elieved
to

be
individually

specific,
it

h
-th

e
pow

er
to

point
its

genetic
finger

at
the

cu
lp

rit—
o
v
eid

in
g

confessions,
accusations,

suspicions,
and

even
eyew

itness
accounts.

In
the

space
of

less
than

tw
enty

years,
D

N
A

technology
has

rev
o

lu
tio

n
ized

crim
e

fighting.
D

N
A

has
given

crim
e

fighters
the

pow
er

to
overcom

e
hum

an
tendencies

to
deny

responsibil
ity,

hide
from

the
law

,
run

from
captivity,

and
claim

in
n
o

cence
despite

guilt.
D

N
A

has
the

pow
er

to
unpeel

the
truth

from
layers

of
deceit.

A
s

the
m

ethods
of

D
N

A
testing

b
e

com
e

increasingly
accurate,it can

truly
be

said
that there

is
no

biding
from

genetics.

24

C
hem

istK
aiy

M
ullis

perfected
a

testing
process

in
w

hich
even

a
single

cell
of D

N
A

could
be

accurately
analyzed.


