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[ This method of fingerprinting is much effective than conventiona

IDNA fingerprinting is a method used to identify an individual from a

DNA FINGERPRINTING

Also called as DNA Profiling, Genetic Fingerprinting or DNA Typing.

sample of DNA by looking at unique patterns in their DNA.

method because in conventional fingerprinting the ﬁnger pri
be changed by surgery but the genetic makeup of the ind
>mains same in every body part and cells.




: Conventional VS DNA
I\ - Fingerprinting

' | I Two Types of fingerprints
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HISTORICAL VIEW

An English geneticist, Dr. Alec J.

Jeffreys from the University of Leicester in

Great Britain invented this technique in the
year 1984.

®* He found that in the DNA there are DNA

sequences which are repeated again and
~again and the number of repeated sequence
ferent in different people.
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"FATHER OF INDIAN DNA FINGERPRINTING"

including the Centre
/ Diagnostics 1mn 1995.
@


https://en.wikipedia.org/wiki/DNA_profiling
https://en.wikipedia.org/wiki/DNA_profiling
https://en.wikipedia.org/wiki/Padma_Shri
https://en.wikipedia.org/wiki/Centre_for_DNA_Fingerprinting_and_Diagnostics
https://en.wikipedia.org/wiki/Centre_for_DNA_Fingerprinting_and_Diagnostics

PRINCIPLE OF DNA FINGERPRINTING

or
alled the

- junk DNA.

* They can be separat 1€ § e from the bulk DNA and hence called D
6 K
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e Thus, 1f DNA of 1 s digested W1th a restriction
enzyme, fragments pattem (sizes) will be produced and will be
different 1n cleavage site position. This 1s the basics of DNA
fingerprinting.




VNTR- VARIABLE NUMBER OF TANDEM
REFENS

Coding (very few) Non- Coding (maximum)

icleotides
GCTA -6bp/nucleotides
2-4bp long Microsatellite DNA
#* 20-25 bp long Minisatellite DNA or VNTR

/.
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Fig. 6.39. Varable Number Tandem Repeats
(M = mother, F = father, C = child)
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Blood

Hair

Saliva

Semen

Body tissue cells

DNA samples have
been obtained from
vaginal cells transferred
to the outside of a
condom during sexual
intercourse.




Methodology

Steps involved :-

1.
. DNA Cutting
. Gel Electrophoresis
. Southern Hybridization

DNA Extraction

. Autoradiography




1. DNA EXTRACTION

—w‘_ _}’

*Cells are broken
down to release
DNA.

Sample Collect
from:-

v'Blood

v'Hair

v'Saliva

v'Semen

v'Body tissue cells




2. DNA CUTTING

The DNA is cut into fragments using
restriction enzymes.

Each restriction enzyme cuts DNA at a
specific base sequence.
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3.Gel Electrophoresis

Fragments separated by

length f ) r DNA of
Cathode ' different

DNA (negatively charge Féq%@
T

sizes

Moves towards +ve

terminal
agarose \

Shorter fragments mov: ! ‘ gel '

faster

Ar 1ode




4. Southern Hybridization

é - DNA fragments
i transferred from

—_—— gel to filter paper or

Tissue paper nylon membrane
DNA is split into
single strands
using an alkaline
solution

— } Filter paper

—_——— e  Membrane (nitrogeliulase)

* Radioactive probe in
solution binds to DNA




Hybridization of a labeled probe to DNA

LASEARS DeTdw

VNTR Probe

It is a class of satellite DNA. where It is a radioactivity labelled |
a small sequence is arranged tandemly VNTR. used for hyvbridization,
in many copyv numbers. with DNA segments.




5. Autoradiography

X-Ray film filter blot =

- X-ray film placed over filter paper.
 Radioactivity probes
makes dark
spots on film.
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DNA Fingerprinting
patterns
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®* SNP analysis

* RFLP

* PCR
PCR-RFLP

 Short Tandem Repeats ¢ crosatelites, usually detected by PCR

@ : Random PCR
/ : PCR of selected restriction fragments



Colin Pitchfork was the
first criminal caught
based on DNA
fingerprinting evidence.

He was arrested in 1986
for the rape and murder
of two girls and was

sentenced in 1988.
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1995 TANDOOR MURDER CASE




CHILD 4

CHILD 3

When a child is bomn, they inherate
23 chromosones from the mother

and 23 chromosones from the father.
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Child 1 and 3 are the ck
both Mom and Dac




APPLICATIONS OF DNA
FINGERPRINTING

science
\_ | Agriculture
® -
Broad application

of DNA profiling

Medical
diagnosis

[] CRIM A
[l IDENTIFYING A CORPSE

I] FOOD TESTING ( I.LE. MEAT OF HORSE)



Advantages?




Disadvantages?

Time-consuming

Expensive




LIST OF FAMOUS INSTITUTES OF DNA
FINGERPRINTING IN INDIA




DNA Fingerprinting Technique HD
Animation



https://youtu.be/AkBUriMK9u8




