[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM.jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (1).jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (2).jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (3).jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (4).jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (5).jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (6).jpeg]
[image: C:\Users\Pakistan\Downloads\WhatsApp Image 2020-05-14 at 12.41.09 PM (7).jpeg]
image7.jpeg
RESTRICTION FRAGMENT LENGTH POLYMORPHISM (Reyp,
RE

86
5. Attach the electrical leads and DNA moves towards the anode,

6. Apply voltage of 1-5 V/cm (distance between the electrode)

(horizontal electrophoresis).
7. Run the gel until bromophenol blue and xylene cyanol FF hay,

migrated the appropriate distance through gel.

Detection :

After electrophoresis is over, turn off the power supply.
Remove the lids from the gel tank.

If ethidium bromide is present in the gel, take of gel from the tank,
Place it on UV-vis-transilluminator to visualize the DNA bands,

. Take photograph of the gel for documentation.

. In case, ethidium bromide was not added in the melted gel earlier,
keep the gel in a solution containing ethidium bromide (0.5 pg/
ml) in distilled water.

7. Soak it for 30-45 minutes in the solution to stain the gel.

12
2
3.
4.
5.
6.

8. Decant ethidium bromide solution.

9. To destain, add sufficient amount of distilled water and keep it for
15-20 minutes. Then gel is ready for visualization under UV light
tlx;d photography. One photograph has been presented in figure

10. Score b:fnds and determine size of RFLP bands by comparing with

bands hl:::‘ka DNA following regression equation constructed
bmﬁ\!mds tance of different bands from the well and size of

11. Dependi i |
ndmg on the bands, genotyping of individual animal i
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Fig. 10. Hae ll RFLP of 398 bp fragment spanning exon 1V and intron W
of beta-lactoglobulin gene of Sahiwal cattie.

Important notes:

. Gterilization of labwares is must to avoid contamination.

. Every PCR reaction experiment should have one negative control.

purities like protein, phenol, SDS, etc. hampers PCR

. Presence of im
reaction.

ter and cycling condition should be optimized.

PCR product should be completed,

e Wrong interpretation of

. Reaction parame!

. Restriction digestion of
otherwise, partial digestion M2y caus

result.
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word) is a method used
NA as it is passed
gs to accomplish

RFLP (often pronounced “rif lip”, as if it were @

by molecular biologists to follow a particular sequence of D
on to other cells. RELPs can be used in many different settin;
different objectives. RFLPs can be used in paternity cases or criminal cases to
determine the source of a DNA sample. RFLPs can be used determine the
disease status of an individual. RELPs can be used to measure recombination
rates which can lead to a genetic map with the distance between RFLP loci
measured in centiMorgans. Restriction Fragment Length Polymorphism (RFLP)
is a technique in which organisms may be differentiated by analysis of patterns
derived from cleavage of their DNA. RFLPs are fragments of restricted DNA
(usually within the 2-10 kb range) separated by gel electrophoresis and detected
by subsequent Southern blot hybridization to a radiolabeled DNA probe
consisting of a sequence homologous to a specific chromosomal region. The
locus specific probes, consisting of a sequence of unknown identity or part of
the sequence of a cloned gene, are obtained by molecular cloning and isolation
of suitable DNA fragments. Alternatively, probes developed for closely related
species may be used. Sequence variation affecting the occurrence (absence or
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resence) of endonuclease recogniti =
lymorphism is the identification of Spt:‘l(;c rrc.s:""v"’" fragment length
4 pattern difference between the DNA [mym“m‘:i:lcuor? enzymes that reveal
To discover RFLP, restiction enzymes (RE) are f;f,“‘l,“"‘“;‘)“‘ s
4.6 bp recognition sites. Sample DNA is cut with unen:r :A ﬂ;;p«ﬂ:i
resulting frdgn\cnts are separated according to molecular s:: u s a 3
electrophoresis. Differences in fragment length result from base subs:t:i:r:
additions, deletions or sequence rearrangements within RE recognino;\
sequences. Although two individuals of the same species have almost identical
genomes, they will always differ at a few nucleotides. Some of these differences
will produce new restriction sites (or remove them), and the banding pattern
seen on a genomic Southern will thus be affected. For any given probe (or
gene), it is often possible to test different restriction enzymes until you find
one which gives a pattern difference between two individuals - RFLP. The
Jess related the individuals, the more divergent their DNA sequences are and
the more likely you are to find a RELP. RFLP is most suited to studies at the
intraspecific level or among closely related taxa. Presence and absence of
fragments resulting from changes in recognition sites are used for identifying
species or populations. RELPs are generally found to be moderately
polymorphic and can be applied in comparisons ranging from the individual
level to closely related species. Because of their high genomic abundance and
random distribution throughout the genome, RFLPs have frequently been
used in criminal investigations paternity, diagnosis of a variety of diseases
disease status and genetic mapping.

Analytical procedures
o Extraction of DNA
 Digestion of DNA by endonuclease restriction
Aralin oy g!‘v“.'“n‘ﬁ" 'vgﬁ%fjﬁ\g/ﬁ'asm»h nents by agarose gel-electrophoresis
. WWMW anylon filter by Southern blott
o
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 Hybridization
probe
o Visualization of the polymorphisms by aumdjm A
Main Requirements
* Laboratory setup for gel-electrophoresis
o Technical equipment to carry out Southern blot hyt
*+ Laboratory faciltes for radioactive labeling
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To minimize demeri

‘merits of hybridization based method and advent of

and advent of

R technology, it is ”
:ﬁ l'eslriclionbs);!e (»f=i£255|ble to amplify a short region of DNA containi
- tterest and to cleave that site with i : ok
enzyme, and finally visualize the pattern B «.1‘:,;‘:‘ In}:lolvmg restriction
electrophoresis.

To perform PCR-RFLP of DNA, there are five major steps:
o Isolation of DNA i

* PCR

* Restriction digestion of PCR product

® Gel electrophoresis

* Detection
Protocol :

DNA isolation :
1. Isolate high quality genomic DNA from any kind of tissue (See the
DNA isolation part).
2. Check quantity of isolated DNA, which is very essential to set up
a PCR reaction. Higher quantity of genomic DNA in the gel may
create confusion to score the bands.

. Take 0.2/0.5 ml PCR tube as per the requirement of PCR machine.

2. Sterilize tube and micropipette by autoclaving.

3. The zone where PCR reactions are constituted should be clean and
free from dirt. Sometimes, all the activities are performed under
laminar flow hood.

4. Clenrihmdmdwwﬂnﬁeshglovesinhmd.
5. Design primers for amplification of specific region of DN
following certain rules or softwares.
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ction one having DNA and another without DNA

6., Sctup ECR rea & contamination as follows :

as negative control to chec
lume Final
o Vo(pn Concentration
10 X PCR Buffer 2.5 X
10mM MgCl, 1.5 1.5 mM
10mM dNTP 0.5 0.2 mM
Forward primer 2.5 50 ng
Reverse primer 2.5 50ng
Tag polymerase (Sunits/pil) 0.2 1.0 unit
Template (100ng) 1.0 100 ng
Autoclaved MilliQ water 14.3
Total 25.0

7. Mix the all the components properly with micropipette inside the
ice box and spin the tube for a sec.

8. Mark the tube with marker pen on the side wall of the tube.
9. Feed the programme in the PCR machine e.g.
Step 1 : Initial denaturation 95°C for 5 minutes
Step 2 : Denaturation at 95 °C for 1 minutes
Step 3 : Primer annealing at 35 °C for 1 minute
Step 4 : Extension at 72 °C for 2 minutes
Step 5 : Go to step 2 for 44 times
Step 6 : Final extension at 72 °C for 10 minutes
Step 7 : 4 °C for ever
Step 8 : End
10. Put up PCR tube in a thermocycler and run the programme.

11. After completiy
r&ﬁ'iguam:,’ on of PCR, take out PCR tube and keep it in
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Kestriction digestion
of PCR
Product

1.

ake 10 pl of Product in a 0.5 ml tube £ Sox
f PCR prod
0.5 ml ki
ept in ice bo;

2. Set up reaction :

PCR product

100
10X RE buffer 15 ul
Distilled water 25 ul
RE (10U/ul) 10 pl

3. Mix properly by tapping and spin for a sec.

4. Set
= he :Ir:peramre of water bath depending on the ambient
peral of the enzyme in which it acts optimum.

5. Wrap the_ mouth of the tube with parafilm so that it should not
open while keeping in water bath.

6. Place the tube in water bath and check the required temperature
for atleast 3 hours.
7. Take out the tube from water bath after digestion, stop the reaction

by adding 0.5

8. Keep the tube in refrigerat

M EDTA (pH 80) to2 final concentration
or till further use.

Gel electrophoresis :

1. Prepare the

gel of appropriate

the separation of expected size Of raguents-

5. Mix the sample and 3PPTOPTZ®
loading buffer (6X)-

3. Load the mixture it

4. Close the lid

DNA marker with desired

the well carefully with micropipette:
of the gel ke

of 10 mM.

concentration depending o0

gel




