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tion and patenting: As the DNA ﬁng.e' t dagy .

o Legal protec! an be used to legally protect new variegio of s

unique, tIhIS ;hg:her they were developed by genetic e"gine:'"‘
or animals,

ulture or traditional mexhod]*- Tlfuff lhef P f“‘gerpn’,\i
tissue ¢t mmercial varieties of crops o
Fasag d protect co ivey
will identify an

d ultimately help in giving the patent right to its discover,
and u .

lity control in cell banks: In cell culture, contaminatig,, isa,;
o Qualil

al phenomenon if proper care is not t‘a.ken, Quality. COntroj i
graal ) y much important n cell banks. This can be done by o'
u

in identifying the mutation and intra-species .
:ail:ammi:;fgyr:‘ 'Europi’an collection ?f Arl\imal Cell Cultyre
(ECACC) multi-locus fingerprints analysis using probes 33 ¢ ang
33.15 has been assessed in the quality control of cell banks, DFp
can differentiate closely related cell lines. Further, the reproducbijyy
of DNA fingerprints indicates their possible role in cell line
authentication procedure which are important in Patenting ang
issuing product license.

® Sex determination: DNA fingerprinting technique can be used to
hybridize genomic DNA with Y-specific probes and subsequent

detection of sex of the embryo. It will ul timately hel? in effective
ul ion of embryo biotechnology in animal Propagation and
improvement.

* Identification of species meat and meat adulteration: DNA probes
have been developed to differentiate between species and these
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e Cl’mn:czo'rtant causes of cancer. DFP
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sed! successfully in diagnosis of cancer.

* Taxonomical studies:
dies: DNA fingerprints can reveal new genetic

relationship amor i
i ngﬁn :5 species or genera and introduce a new way of
nimals and plants. Mitochondrial DNA is a rich

source of sequence variati
ation for differe: i i
kit oot atinien rentiating animal species and

Protocol :
A. Isolation of genomic DNA :

Discussed in chapter 1.
B. Restriction endonuclease digestion of DNA :

Discussed in chapter 7.
C. Sepaxatiﬁn of fragments by gel electrophoresis :
Discussed in chapter 5 and 6.
D. Transfer of DNA from agarose gel to membrane @
1. Place the gel on 02N HCI and keep it for at least 15 minutes.

2. Shake the gel gently t© reduce the size of very large fragments of
DNA and to enhance the transfer efficiency- For small fragments of

DNA.neswpxmzmnmequim

3. W&s@dwmuﬂn&soluﬁun (05MN
and keep it for 15 MU

aOH, 15 M NaCl)
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4. Repeat the step 3 for two times and last wash should be for 5,

minutes.
. Transfer the gel to neutralizing solution (1 M Tris/HCI, PH 74,1

M NaCl) for 30 min.
6. Repeat the step 5 twice. Pr
7. Cut membrane (Hybond-N, Nylon membrane) and few sh
3 mm filter paper to the same size of gel.
8. Place the gel (topside down) on filter paper on SUPPOTt Of the =

blotting apparatus.
9. Remove any air bubbles carefully by gently rolling a wet 10 m

pipette across the gel.
10. Outamﬂuimgndnpieeeofgglnntnp right hand corner to get

the correct orientation of gel and membrane. &
til,w‘iwmmhma(mmmsmkedmﬁizxsscfmhm)

on the a&ﬂy@o&&iﬁ@qﬂmﬂeg&lpmisely and roll a

10 ml pipette on it to remove the air bubbles.

eets of
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Solution I :
100 mM Tris.HCl (PH 75
10 mM EDTA (pH 8.0)
Solution II:

100 mM Tris.HCI (pH 7.5)
10 mM EDTA (pH 8.0)
0.2 M NaCl

Solution I :
120 mM Tris.HCI (pH 7.5)
10 mM EDTA (pH 8.0)
1 M NaCl

Protocol :
1. Prepare DE-52 column (Seal the 5 ml pipette tip with siliconized
. glass wool, pour DE-52 matrix soaked in solution 11 up to 200 pl
wash the column with I ml solution I twice).

Prepare i i 1; 10X T4
be mix [Olif onucleotides 1yl @ 10 pr.noles/ w; :

I ; kinase brftf:r 1l gl.mga 32-P ATP 3 pl (3000 Ci/nmole, XOmC:/
ml); T4 kinase 0.5 ul and distilled upto 10 ] and incubate at 37°C
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for 1 he and finally, reaction should be stopped by heating
mixture at 68°C for 15 minutes). the

3. Mix 1001 of solution I with probe mix gently.

4. Load the mix in the column.

5. Wash the column with 1 ml solution I twice.

6. Pass on 2 m solution II through column to remove unlabeleq
radioactive component.

7. Elute the labeled probe by passing on with 1 ml solution I, Ang
determine the specific activity of probe with radioactive monitgy

of suitable size
) em? of filter at

obe (25 ml

|
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nd usually 10100 ng of tebelieq DNA

5. Incubate it for 6 g

hybridized at 6goc- Pending on the size of DNA to be

OF 42°C (why)
e using
6. 1 strong signals are e using with formamide)

uire educe
approximately 2 hoyps T feduce the hybridization time to

7. Wash filter 2 times i
1 :“l :):;)2[ ‘:::x: for 5 minutes at room temperature with at least
Sitgheh minmiﬁ[ﬁcu.l% (W/v) SDS]/100 cm? filter and

With at least 50 ml of solution [0.1X
SSC, 0.1% (/v) SDSI/100 et i i

8. The h!hndization solution containing labelled DNA can be stored
at-20°C and TE\.ISE(.’ several times. Immediately before use, denature
the probe by heating the solution at 95°C for 10 minutes.

9. Remove most of the liquid from the filter by placing it on a pad of
paper towels.

10. Place the filter with Saran wrap.
11. Expose the filter to X-ray film to obtain autoradiography

View the banding pattern to develop the fingerprints of an
individual. One photograph of DNA finger printing has been

presented in figure 8.

12.
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1. While transferring the DNA from gel to nylon membrane, dog,
move the membrane once it has been Placed on the gel. i

Important notes :

2. Remove air bubbles from every

step during trnafer of DNA
membrane. "8

3. Handle the membrane wearing gloves,

e is carried out by a standarg
- in distilled water; incubate it jn 5

SDS) at 37°C for 30 minutes; rinse it j





image1.jpeg
—>NA FINGERPRINTING

or scientists discovered a unique genetic|

I." 185 A]Ti;fii?:}::‘ri:\trl:;:l:f except the identical twins can be
zechm‘!":dlf)'di‘;'i;cnﬁamd from the others. The methold was named DNA
:il:;‘;i;:mir}\g (DEP) or 'DNA profiling’. No two person’s fmgerp;mts could
become similar. The fingerprints are nothing but a number of bands of DNA

of different molecular weight, which largely resemble the scanner bar code
of supermarket commodity.

DNA fingerprinting has a wide range of applications in different aspects
of medical, animal and veterinary sciences. Most important of them are the
identification of individuals to solve serious criminal acts and other difficult
identification problems in_homicide, rape, immigration, accident, disputed

parentage, missing persons, pedigree verification of animals, linkage anal)fsis,
conservation of anij &

; a _genetic resources, etc. It uses the techniques of
[Testriction analysis of f genol o by _appli
hybridization and ication of ing | thr

profile or finggrpriq}bio}.DAN A,

What fingerprints are?

The number of bands or finge,
probe or both. The patterns of finge;
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cause 1055 of one or more pan position may create or

deVelopment leading to mosaicism, en. gteeer, "8 €arly embryonic
m—@jdu?:.m ow adionst o e Siferent tapucs-or-the-Yame

of a0y other tsie. Alng, e g% D00 (e, trozen or dried) semen
throughout from birth to deq gy oo " Ndividual gives the same pattern

But mutation at any

Genetic Basis of DNA Fingerprin

ting :
Most of the genomes of animals and plan

R i e < ’ lants cannot vary greatly between
ma:yxil;n mm%sme\mmﬂ
ﬂut}!\ == ‘?ﬂ'ﬂnent does i it accommodate
changes, fandem epetition of DNA sequences is one such change. The

epeti P equence which

» s typically repeated between a few to several thousands times. The resulting,
multiplicity of lengths of these segments give rise to hypervariable repeats
(HVRs) w"—“‘“wﬁ_m VRS coneist o core

tandem repeats of a short nucleotide sequence of about 15-30 base pairs in

_length. They are hypervariable because the number of tandem repeats, and

f DNA in , varies considerably in the general

of DNA fragments at a
developed to detect 30-40
probability of all these
rare. Therefore, the bands
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() Restriction Endonucleases

The choice or selection of the restriction endonucleases to pe e
DFP is a most important criteria. Depending on the sequences of pN:
and organism from which DNA is to be analyse.d, one or more msh‘lch
enzyme is selected. The enzyme fulfil some requirements, like- N

It should not cleave in array of tandem repeats or the %
be detected, REs which cut repeat element or sequence of nig “‘

are not suitable for typing. !
* An enzyme which recognizes a 4 bp sequence and cleiv:%

frequently can remove most of the minisatellites which are shox
and low in variability

* RE should not discriminate_between glethylate§ and nop,

_methylated sites.

* Enzyme should give better resolution,

Most of the HVRs are GC rich. An enzyme, like Hae I, which cleaves
GC region, is not suitable for DEP. k

()  Probes
These are the short nucleotide sequences labelled or non-labelled, capable
of hybridizing with its com, ence in the genomic fragments or

ﬁm\lﬁmﬁ Probes used for DFP are of two types- single locus and
multilocus.
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33,6 and 33.15 detect alm: onigh accuracy. In mut
bl 4 i multilocus probes lambda
e sets of hypervariable loci

half the offspring.

How DFP is done?

used in DNA fingerprinting

65

e
st completel,
: ch probe indj
Produces individual specific patterns

Different conventi
tional molecular biology techniques are combinedly

A. Tsolation of genomi
i ot ﬁsl:ze“c':: bl:NA: Blood, semen or piece of hair root or
4sbaroy] Slrchel Psed to isolate DNA. Phenol chloroform-
e _extraction technique can be used with certain

ications suited to the type of tissue used.

B. Restriction endonuclease digestion of DNA: One or more restriction
enzymes may be selected for this purpose. The commonly used enzymes
are Hae 11, Hinf I, Alu I ,etc. Complete digestion of DNA to be ensured

with excess amount of enzyme. The buffer enzyme-DNA mix is incubated
at a specific temperature for a particular time period.

C. Separation of fragments by gel electrophoresis: Digested DNA
will contain fragments of different sizes. They will be separated
according to their size when electrophoresed. Agarose gel
electrophoresis can be used in this purpose. An approximate DNA
size marker is to be used on the side lanes of DNA samples.

mbrane: Southern transfer method

D. Transfer of DNA on nylon me
is used to transfer the separated DNA fragments to a solid surface,
Jon membrane. Depurination and

usually a nitrocellulose or ny i
denaturation of the DNA fragments axe done prior to their actual

+ransfer capillary or vacuum \ransfer method can be used for
complementary to

probe: A stretch of DNA fragment,
ite DNA), is labeled with
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e~ i e established e
a2p radioactive material by the establishe 1 techniqueg Thy X

acts as probe. It can be non-radioactively 'ﬂbeu::b"’l\

alyy

fragment
F. Hybridization of probe with genomic DNA fragmeny,

labelled probe is hybridized with the complementary qu Th,
located on the nylon membrane to detect the relatiye pu::“‘f
the probe complementary fragments of genomi ]‘;n o
Hybridization requires incubation of nylon membrane Wlth
labelled probe in proper hybridization solution at an gppy. !
temperature when hybridization is complete, the Memby apna.,e
washed repeatedly with a series of solutions to remoys u,e':f%

specific binding and clearing of background.

G. Detection of sequences: This can be done by autoradiograpp, |
detects the sequences in the genome bound with hybrid.z;,:
radioactive probe on the nylon membrane. The technique involyeq
alignment o hybridized membrane with an X-ray flm i a s
followed by its development. The film shows lanes with bands
maltiple number of bands looking like barcodes which g e

actual DNA fingerprints.
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| Ident

| cation ang ye
Vvery importang j,
purposes,

ic

ation
%% ngmmmuf Semen of high indexing bulls is
€. It can also be useful in forensic

* Pedigree analys;
Ysis and parent, i
Programmes, the knowledge ¥ e
a family can be used go gyt PP
| different animals, It oy

producing dams in proge,

ic!a!ion: In different breeding
i ortion of shared genes within
;slablfsl\ a pedigree rumm:\smp among
€lp in the selection of bulls from high
A m:t}.'h:c]shng schemes. Calves born out of an
ot g i 2 checked for the correct parentage
sl St In proper recording of data. Genetic
n/among different breeds/ strains of livestock and
poultry can be determined by DEP technique.

3 Cnnserv.an'on of animal genetic resources: DNA fingerprints can
Pe effech_vely used to characterize a particular breed and identifying
its location in a specific area. It will help in preservation and
conservation of the animals of that breed. Thus DEP can play a
pivotal role in conservation of endangered species/ breeds.

* Demographic studies: DF prints can be used in determining the
_ genetic structure of natural and domestic populations by estimation
of ing and population homozygosity, effective population
PSR e 4 2 i
size, popiulation subdivision, relatedness, social organization and
kin selection. DEP can also be used in studying the breeding and
other behaviour of wild and domestic animals.

Marker-assisted selection: DFP can identify DNA markers

associated with certain important traits, which are inherited from
parents to offsprings. These markers can be used in selection of

animals superior for a particular character like milk production,
wool yield, meat production, disease resistance traits, etc.

Transgenic studies: DNA fingerprinting can be employed in

ing and identifying the genes responsible for specific traits.
of interest can be isolated and introduced into

embryos en?iimh which lack these particular gene(s). When the
embryos will develop they will express the transgene.




