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UNLOCKING
IDENTITY: THE
HISTORY OF DNA
FINGERPRINTING

In the grand narrative
of  scientific  discovery,
few  techniques  have
reshaped the world as
profoundly  as  DNA
fingerprinting.  Today,
we  take  for  granted
that a single strand of
hair, a drop of blood, or
a  coffee  cup  can
definitively  link  a
person  to  a  c r ime
scene  or  reunite  a
family  separated  by
decades .  But  th is
powerful  tool  was  not
born  overnight.  The

h i s t o r y  o f  D N A
fingerprinting  is  a
compelling  story  of
b r i l l i an t  i n s igh t ,
t e c h n o l o g i c a l
e v o l u t i o n ,  a n d  a
relentless  quest  for
truth.  It  is  a  journey
that  began in  a  quiet
British  laboratory  and
exploded into a global
revolution,  forever
altering the landscapes
of  forensic  science,
paternity  testing,  and
human identification.

THE ACCIDENTAL
DISCOVERY: THE
BIRTH OF A
REVOLUTION
(1984)

Every great story has a
beginning, and for DNA
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fingerprinting,  it  starts
at  the  University  of
Leicester,  England,  in
the  ear ly  1980s.  A
young  gene t i c i s t
n a m e d  S i r  A l e c
Jeffreys  was  not
actually searching for a
way to identify people.
He  was  studying  the
genetics of families to
understand  hereditary
diseases,  focusing  on
how  genes  var ied
between  individuals.
He was examining DNA
sequences  known  as
minisatellites,  which
are  short,  repetitive
sections  of  DNA  code.
On  the  morning  of
Monday,  September
10,  1984,  Jeffreys  and
h i s  t e a m  m a d e  a
critical  observation.
While developing an X-
ray  film  from  a  series
of  experiments,  they
s a w  a  p a t t e r n  o f
distinct,  jagged  bars
emerging  for  each
individual.  It  was  a

m o m e n t  o f  p u r e
scientific  serendipity.
Jeffreys  later  described
i t  a s  a n  " e u r e k a
moment "  under  a
s t a i r c a s e  a t  t h e
university. He instantly
rea l i zed  tha t  t he
pattern  of  these  bars
was  as  unique  to  an
i n d i v i d u a l  a s  a
fingerprint.  He  had
stumbled upon what he
t e r m e d  " D N A
fingerprinting."  This
was  the  single  most
pivotal  event  in  the
h i s t o r y  o f  D N A
fingerprinting,  an
u n e x p e c t e d
breakthrough  that
would  change  the
world.

How the
First DNA



The History Of Dna Fingerprinting 3

3

Fingerpri
nt

Worked
The  original  method
developed  by  Jeffreys
w a s  a  m u l t i - s t e p
process  known  as
R e s t r i c t i o n
Fragment  Length
P o l y m o r p h i s m
(RFLP) analysis. While
groundbreaking, it was
also  incredibly  labor-
intensive  and  time-
consuming.  Here  is  a
simplified  breakdown
of the original process:

DNA
Extraction: DNA
was carefully
extracted from a
biological
sample, such as
blood or semen.
Cutting the
DNA: The long,
stringy DNA

molecules were
cut into smaller
fragments using
specialized
enzymes called
restriction
enzymes. These
enzymes act like
molecular
scissors, cutting
the DNA at very
specific
sequence points.
Separation: The
resulting
fragments were
sorted by size
using a process
called gel
electrophoresis.
A gel was placed
in an electric
field, and the
DNA fragments,
which have a
negative charge,
were pulled
through the gel
towards the
positive end.
Smaller
fragments
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moved faster and
further than
larger ones.
Transfer and
Probing: The
separated
fragments were
transferred from
the fragile gel to
a durable nylon
membrane.
Jeffreys then
applied
radioactive
probes, which
were designed to
bind to the highly
variable
minisatellite
regions of the
DNA.
Visualization:
The membrane
was placed
against X-ray
film. The
radioactive
probes exposed
the film, creating
a pattern of dark,
vertical bars that
looked

remarkably like a
supermarket
barcode. This
pattern was the
individual's
unique DNA
fingerprint.

W h i l e  R F L P  w a s
revolutionary,  it  had
significant  drawbacks.
It  required  relatively
large  and  high-quality
DNA  samples,  which
w e r e  n o t  a l w a y s
avai lable  at  cr ime
scenes.  The  process
could  take  weeks  to
complete,  making  it
impractical  for  rapid
i n v e s t i g a t i o n s .
F u r t h e r m o r e ,
i n t e r p r e t i n g  t h e
comp lex  band ing
patterns  required  a
high level of expertise.
D e s p i t e  t h e s e
cha l l enges ,  RFLP
proved  its  immense
power  in  its  first  major
forensic applications.
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FROM THE LAB TO
THE COURTROOM:
THE FIRST

LANDMARK CASES

The  history  of  DNA
fingerprinting  is  not
just  a  scientific
timeline;  it  is  also  a
l e g a l  o n e .  T h e
technique faced its first
major  test  not  in  a
criminal  court,  but  in
an immigration case.

The First
Case:
Reuniting
a Family
(1985)
In  1985,  just  a  year
after  his  discovery,
Jeffreys  was  contacted
b y  a  B r i t i s h
immigration  lawyer.
The  case  involved  a

young  Ghanaian  boy
named Andrew Sarbah.
Andrew was born in the
UK,  but  after  visiting
Ghana, he was denied
r e - e n t r y  o n  t h e
suspicion  that  he  was
not  the  biological  son
of  his  British-resident
mother .  Standard
b l o o d  t e s t s  w e r e
inconclusive.  Jeffreys
used  h i s  new  DNA
fingerprinting  method
to  analyze  samples
f rom  the  boy ,  h i s
m o t h e r ,  a n d  h i s
alleged  father.  The
r e s u l t s  w e r e
unequivocal:  the  boy
w a s  i n d e e d  t h e i r
biological  son.  The
e v i d e n c e  w a s  s o
compelling that the UK
Home  Office  dropped
the case,  and Andrew
was allowed to  return
to his family. This was
the  first  time  DNA
fingerprinting was used
t o  s o l v e  a  l e g a l
dispute,  proving  its
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power for paternity and
family reunification.

The First
Criminal
Convictio
n: The
Pitchfork
Case
(1986-19
88)
The most famous early
chapter  in  the  history
of DNA fingerprinting is
undoubtedly  the  case
of  Colin  Pitchfork.  In
1983  and  1986,  two
teenage  girls,  Lynda
M a n n  a n d  D a w n
Ashworth,  were  raped
and  murdered  in  the
small English village of

N a r b o r o u g h ,
Leicestershire.  The
local police were under
immense  pressure  to
catch the killer. A local
suspec t ,  R i cha rd
Buckland, confessed to
one of the murders but
not  the  other.  The
police,  working  with
Jeffreys,  requested  a
DNA  test.  The  test
proved  that  Buckland
had  not  committed
ei ther  murder .  He
became  the  first
p e r s o n  t o  b e
exonerated  by  DNA
evidence.
F r u s t r a t e d  b u t
determined, the police
launched  a  massive
and  unprecedented
operation.  They  asked
all men aged 17 to 34
in  the  surrounding
t h r e e  v i l l a g e s  t o
voluntarily  provide
blood samples for DNA
testing.  This  was  the
first  mass  DNA
screening  in  history.
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Over  5,000 men were
tested,  but  no  match
was found. It was then
discovered that a local
bakery  worker  named
Colin  Pitchfork  had
convinced  a  colleague
to provide a sample in
his  place.  When  this
d e c e p t i o n  w a s
uncovered,  Pitchfork
was  arrested.  A  DNA
sample was taken, and
it  matched the semen
from both crime scenes
perfectly.  In  January
1988,  Colin  Pitchfork
became  the  first
person in the world to
be convicted of a crime
b a s e d  o n  D N A
fingerprinting
ev idence .  He  was
sentenced  to  life  in
p r i son .  Th i s  case
proved without a doubt
the  power  of  DNA  to
identify  criminals  with
near-certainty  and
c e m e n t e d  t h e
technique's  place  in
forensic  science.

THE EVOLUTION
OF THE
TECHNIQUE: PCR
AND STR ANALYSIS

The  success  of  early
DNA fingerprinting  was
undeniable,  but  the
RFLP  method  was  too
slow and required too
much  DNA  for  i t  to
become  a  universal
tool.  The  next  major
phase in the history of
DNA fingerprinting  was
a l l  a b o u t  s p e e d ,
s e n s i t i v i t y ,  a n d
standardization.

The PCR
Revolutio
n (Late
1980s)
A  m o n u m e n t a l
breakthrough  came
from  a  completely
different  field  of
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b io logy .  I n  1983 ,
American  biochemist
Kary  Mullis  invented
t h e  Po lymerase
Cha in  Reac t i on
(PCR).  This  technique
was  a  game-changer.
PCR allows scientists to
take  a  t iny,  barely
visible amount of DNA
and amplify it, creating
millions  of  identical
copies  in  just  a  few
hours. This meant that
a sample as small as a
single  cell  left  on  a
stamp, a drop of sweat,
or  a  dandruff  flake
could now yield enough
DNA for  analysis.  PCR
m a d e  D N A
fingerprinting
exponentially  more
sensitive and practical
for  everyday  forensic
u s e .  M u l l i s  w a s
awarded  the  Nobel
Prize  in  Chemistry  in
1993 for his invention.

The Rise
of STRs
(1990s)
W i t h  P C R  n o w
available,  scientists
c o u l d  f o c u s  o n
a n a l y z i n g  m u c h
smal le r  and  more
specific  regions  of  the
DNA.  They  moved
a w a y  f r o m  t h e
complex,  multi-band
p a t t e r n s  o f
minisatellites  to  even
shorter repeating units
called Short Tandem
Repeats  (STRs) .
While  a  minisatellite
might be 10-100 base
pairs  long,  an  STR  is
only  2-7  base  pairs
l o n g .  T h e s e  S T R
regions  are  highly
var iab le  between
individuals  and  are
scattered  throughout
the  human  genome.
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T h e  s h i f t  t o  S T R
analysis  offered  huge
advantages:

Standardizatio
n: Unlike the
continuous
patterns of RFLP,
STRs produce a
discrete, digital
number (e.g., 5,
8, 11 repeats) for
each location
(locus). This
makes them
easy to compare
between
different labs.
Sensitivity:
Because STRs
are so short, they
are much easier
to amplify from
degraded or
contaminated
DNA samples.
Multiplexing:
Scientists can
amplify and
analyze multiple
STR loci
simultaneously in
a single test

tube, creating a
powerful and
highly
discriminating
genetic profile.

The
Creation
of CODIS
(1998)
The  standardization
prov ided  by  STRs
a l l o w e d  f o r  t h e
creation  of  national
databases .  In  the
United States,  the FBI
l a u n c h e d  t h e
Combined DNA Index
System  (CODIS)  in
1 9 9 8 .  C O D I S  i s  a
database  that  stores
the  DNA  profiles  of
convicted  offenders,
arrestees, and forensic
evidence  from  crime
s c e n e s .  L a w
enforcement  agencies
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across the country can
upload  and  search
profiles  against  each
other. If a crime scene
DNA  profile  matches  a
profile  already  in  the
d a t a b a s e ,  i t  c a n
provide a "cold hit" and
identify a suspect. The
creation of CODIS was
a  landmark  event  in
the  history  of  DNA
fingerprinting,
transforming it  from a
case-by-case  tool  into
a powerful  system for
systemic crime-solving.
Similar  databases,
s u c h  a s  t h e  U K ' s
National DNA Database
( N D N A D ) ,  w e r e
established around the
world.

MODERN
APPLICATIONS
AND ADVANCED
TECHNIQUES

T o d a y ,  D N A
fingerprinting  is  far
more  sophisticated
than  Jeffreys  could

have imagined in 1984.
It  has  moved  beyond
simple  identification
and is now used in an
astonishing  array  of
fields.

Forensic
Science
and
Exonerati
on
DNA remains the gold
standard  of  forensic
evidence.  It  is  used
routinely  to  identify
suspects,  link  crime
scenes,  and  identify
v i c t i m s  o f  m a s s
disasters  or  missing
p e r s o n s .  J u s t  a s
c r u c i a l l y ,  i t  h a s
become a powerful tool
f o r  j u s t i c e .
Organizations  like  the
Innocence  Project
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use  advanced  DNA
testing  to  exonerate
people who have been
wrongfully  convicted.
S i n c e  t h e  1 9 9 0 s ,
hundreds of individuals
sentenced to death or
long prison terms have
been  freed  because
post-conviction  DNA
testing  proved  their
innocence.  This  is  a
profound  and  ethical
chapter  in  the  history
of DNA fingerprinting.

Advanced
Techniqu
es: Touch
DNA,
NGS, and
Phenotypi

ng
M o d e r n  l a b s  u s e
incredibly  sensitive
techniques  to  analyze
trace amounts of DNA
left  behind  f rom  a
simple  handshake  or
touch  on  a  surface,
known as touch DNA.
Furthermore,  Next-
G e n e r a t i o n
Sequencing (NGS)  is
beginning  to  surpass
t r a d i t i o n a l  S T R
analysis.  While  STR
analysis  looks  at  the
length of repeats, NGS
can  actually  read  the
DNA  sequence  itself,
providing  even  more
detailed  information.
This opens the door to
DNA  phenotyping,
which  attempts  to
predict  a  person's
physical  appearance,
such as eye color, hair
c o l o r ,  a n d  e v e n
ancestry, directly from
a DNA sample left at a
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crime scene.  This  can
provide  investigative
leads when no suspect
profile is in a database.

Beyond
Forensics
: A Wider
Impact
The  history  of  DNA
fingerprinting  extends
far beyond the criminal
justice  system.  It  has
revolutionized:

Paternity and
Family
Reunification: It
remains the most
accurate method
for determining
biological
parentage.
Medical
Research: It is
used to identify
genetic markers

for diseases,
track the success
of bone marrow
transplants, and
diagnose genetic
disorders.
Wildlife
Conservation:
Scientists use
DNA
fingerprinting to
track poaching,
study animal
populations, and
manage
breeding
programs for
endangered
species.
Agriculture and
Food Safety: It
is used to verify
the origin of food
products, ensure
seed purity, and
identify plant
pathogens.
History and
Archaeology: It
has been used to
identify the
remains of



The History Of Dna Fingerprinting 13

13

historical figures
like the Romanov
family and King
Richard III,
solving
centuries-old
mysteries.

ETHICAL
CONSIDERATIONS
AND THE FUTURE

With  g rea t  power
c o m e s  g r e a t
responsibil ity.  The
widespread use of DNA
databases  ra i ses
significant  ethical  and
pr ivacy  concerns.
Questions  about  data
security, who gets their
DNA  entered  into  a
database,  and  the
potential  for  genetic
surveillance  are  hotly
debated.  There  are
also  concerns  about
"familial  searching,"
where police search for
partial  matches  that
m i g h t  i n d i c a t e  a
relative of an unknown
suspect,  potentially

implicating  innocent
family members. As we
look to the future, the
h i s t o r y  o f  D N A
fingerprinting  reminds
us that this tool, while
incredibly  powerful,
must  be  used  with
caution,  transparency,
a n d  a  s t r o n g
commitment  to  civil
liberties.

CONCLUSION: A
LEGACY OF TRUTH

From  a  serendipitous
discovery  under  a
staircase  in  Leicester
to a global standard of
human  identification,
the  history  of  DNA
fingerprinting  is  a
testament  to  human
ingenuity. It is a story
o f  c o n t i n u o u s
evolution:  from  the
laborious  process  of
RFLP  to  the  lightning-
fast  sensitivity  of  STR
a n a l y s i s  a n d  t h e
immense  potential  of
n e x t - g e n e r a t i o n
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sequencing.  What began  as  a  tool


