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Names of Nucleosides and Nucleotides

Base Nucleosides Nucleotides

RNA

Adenine (A) Adenosine (A) Adenosine 5'-monophosphate (AMP)
Guanine (G) Guanosine (G) Guanosine 5'-monophosphate (GMP)
Cytosine (C) Cytidine (C) Cytidine 5'-monophosphate (CMP)

Uracil (U) Uridine (U) Uridine 5'-monophosphate (UMP)

DNA

Adenine (A) Deoxyadenosine (A) Deoxyadenosine 5'-monophosphate (1AMP)
Guanine (G) Deoxyguanosine (G) Deoxyguanosine 5-monophosphate (AGMP)
Cytosine (C) Deoxycytidine (C) Deoxycytidine 5'-monophosphate (ICMP)
Thymine (T) Deoxythymidine (T) Deoxythymidine 5'-monophosphate ({TMP)
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Example of DNA Primary Structure

In DNA, A, C, G, and T are linked by 3'-5" ester -
bonds between deoxyribose and phosphate

DNA (deoxyribonucleic acud)
Free 5°

o-
O o ;la_ o— (':SH <~:f\’/.l‘ Adenine (A)
AL
H N
o

|
— CH N/go Cytosine (C)

bond
Guanine (G)




Secondary Structure: DNA Double Helix

In DNA there are two strands of nucleotides that wind -
together in a double helix

- the strands run in opposite directions

- the bases are arranged in step-like pairs

- the base pairs are held together by hydrogen bonding
The pairing of the bases from the two strands is very -
specific

The complimentary base pairs are A-T and G-C -

- two hydrogen bonds form between Aand T

- three hydrogen bonds form between G and C

Each pair consists of a purine and a pyrimidine, so they are
the same width, keeping the two strands at equal distances
from each other
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Cellular “total” RNA
e Messenger RNA (mMRNA): 1-5%
Serves as a template for protein synthesis
* Ribosomal RNA (rRNA): >80%
Structural component of ribosomes
 Transfer RNA (tRNA): 10-15%

Translates mRNA information into the
appropriate

amino acrd
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Semiconservative replication describes the mechanism by
which DNA is replicated in all known cells. This mechanism
of replication was one of three models originally proposed
for DNA replication:

Semiconservative replication would produce two copies that
each contained one of the original strands and one new
strand.

Conservative replication would leave the two original
template DNA strands together in a double helix and would
produce a copy composed of two new strands containing all
of the new DNA base pairs.

Dispersive replication would produce two copies of the DNA,
both containing distinct regions of DNA composed of either
both original strands or both new strands.
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origin) Is a particular sequence in a genome at which
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separating two annealed nucleic acid strands
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DNA primase is an enzyme involved in the -

replication of DNA. DNA primase Is, Iin fact, a

type of RNA polymerase which creates an RNA
primer
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primosome : Is a protein complex responsible for
creating RNA primers on single

stranded DNA during DNA replication.
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AMP, ADP and ATP
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O
T
O —P—OH

O

5'-triphosphate 'T""z

N .
O o] O = </ fN
O—P—O0—P—0—P—0—CH, N/)

| N
O O O

OH OH
Adenosine 5'-triphosphate (ATP)



E.coli dua g o
DNA ) cislia 48y jdal dalay V2 Lagd

J dielad ala il asaa o A A5 dualdd) e
J) Galdd ey Jo 5oaal L wd oY) As DNA
cla ¥ s ol Ay DNA (denovo)
bhad Gl ) o g€ gl Ciudl (o) JaB8 g g
A gua Aoyl hasijallg 37-0H o (558
.l Al



primase i) Ciliashy ACdial) o1y Ja i 284
RNA (& 8 ke sa9 primer sbn ashy
Axily B BafisdS el N eay v Jshy) DNA adls
A s (315 Baa B Vet g0 Bl
WLiy) le sl % 3'-0H 3 4l
. DNA 1 8 jaly ey 3 4 j2a;

Gilag 31 amaad B jmaall ALl dalgd) Avaldd) Wl e
ABla) Jo Lhad b DNA J el
sl 37 - oH ikl ) Jade claggls gl
ikl o sl g dabia g s oyl g g Jagi el
5. p



Ahalil &35 4 5 DNA polymerase | w3 s
dan 31l
3= g3ls (e DNA ) Jedba 3 paly Ao Jany o
DNA poly [ a3 ¢ Usl ddara f 19 < OH
Al (e O 4l 9
raui Lagdgl ¢ (Exonuclease) s s gusy)
553 oladl A& DNA 1 kgl  Jalad,

OsSal (sald) cpa aldtl b JaLadl) 138 addiey g
DNA @latisdssds ebal astiy RNA (-

573" slai¥l (2 gudars Lghaa s



37550 elady) A Jadll 8 selud Lagailig e
DNA il Jead aal jaS LLAIN 138 addiey g
00y I duai Ay Jany 3 poly I
S g Vo N o) ABBA L 5agigls g

. 4ad.

ashi a3 ) DNA poly 11 e

Lidiy DNA ¢« Qi ( Repair) goweal:

slad¥l (2 slidly 37557 slad¥) A axgll
.5 >3



3 gil) A o) it A DNA 31 3 _saly cilay 3

Enzyme Function

DNA Polymerase | Remove of RNA primers
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The replication fork:

The point at which the two strands of DNA are separated to allow
replication of each strand moving from the 3’ to the 5’ end of the
parental sense strand .
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Enzyme Function

DNA Polymerase a (L) Replication of nuclear DNA
chromosome on lagging
strand.

DNA Polymerase  (4x) Repair of nuclear DNA
chromosome.

DNA Polymerasey («.) Replication of mitochonderial
DNA.

DNA Polymerase & (4l.) Replication of nuclear DNA

chromosome on lagging
strand and leader strand.
DNA Polymerase € (&stww) Repair.
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Proofreading New DNA

DNA polymerase initially makes about
1 in 10,000 base pairing errors

Enzymes proofread and correct these
mistakes

The new error rate for DNA that has
been proofread is 1 in 1 billion base
pairing errors
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Polyribosomes (or polysomes)
also known as ergosomes are a
cluster of ribosomes, bound to

a MRNA molecule.
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Induction , Repression & @A

Induction 4 &
When repressor free — it will bind to (0) , So No
transcription .

When repressor + Inducer . This complex will be
Inactive , so can not bind to (0) , so will be
transcript.

Repression s 2

Repressor free — it can not bind to (0) , so will be
transcription .

Repressor + corepressor (Trp.) will form an active
complex and will bind to (o) and prevent
transcription.
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The 5' GTP cap and the poly-A tail that are added to immature
MRNA during processing, before the mRNA leaves the
nucleus. They serve three major purposes:

Both the 5' cap and polyA tail share the same dual

function.

(A) Both are recognized by a complex of proteins that
protects the mRNA from nucleolytic degradation

(B) promotes binding of the mRNA by ribosomes
(C) The 3' poly A tail assists the mRNA strand in leaving
the nucleus.

Without either of these structures added to mRNA, it would
have difficulty leaving the nucleus and would be attacked
and degraded by enzymes in short order. In other words,
genes would never be translated and eukaryotic life as we
know it would be impossible.
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MRNA Splicing

Protein coding -
sequence Is
contained only T
In exons.

Introns are -
Intervening
seguences
considered to
be “junk” and

must be spliced
out prior to
translation



The Splicesome -almost as large as a ribosome and
just as dependent on RNA

Machinery consists of five 100 -300 bases nRNAs(U1, U2, U4,
U5, UG)

and the proteins they are complexed with

Together these comprise the snRNPs, although there are a
few RNA-free

proteins as well (e.g., BBP, mRNA annealing factors, DEAD-
box helicases)

SNnRNPs are responsible for 3 primary functions:
Recognize sites (splice site and branch point site)
Bring these sites together

Catalyze cleavage reactions that involve the sites



Alternate mRNA Splicing

Branch Sites
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Spliced mMRNA



Alternate mRNA Splicing
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branch sequence e *_-_
by a frans-acting
factor causes _ RNA Binding Protein j
SNRNP Ul to Sklp Blocks Branch site or
tO the branch Intron/ExonJunction
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site Interactions among snRNP components of the
splicesome involving RNA-RNA hybrids
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Stage

Factor

function

Initiation factor

elF3 elF4c elF6

Bind to ribosome submits

elF4B elF4F Bind to mMRNA

elF2B elF2 Initiator tRNA delivery

elF5 Displacement of other factors
Elongation factor

eEFla Aminoacyl tRNA delivery

eEF1BY Recycling of EF-Tu or eEFla

eEF2 Translocation

Termination factors

eRF

Polypeptides Chain release
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Vestigial wings

Figure 7-7 Eight morphological mutations of Drosophila, and wild type for comparison.
Most of the mutant phenotypes are self-explanatory; bithorax is an abnormality of the thorax
featuring small wings instead of balancers; the most prominent feature of dichaete is that the

wings are held at 45 degrees to the body.
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~ = 7-6 A mutation to an allele determining curled ears
in the germ line of a normal straight-eared cat, and was
=ssed in progeny such as the individual shown here. This
==on arose in a population in Lakewood, California, in

. =nd it is an autosomal dominant. (From R. Robinson,
= of Heredity 80, 1989, 474.)
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Figure 7-3 Somatic mutation in the red delicious appl
mutant allele determining the golden color arose in a flo
ovary wall, which eventually developed into the fleshy p
the apple. The seeds would not be mutant, and would g
to red-appled trees. (Note that, in fact, the golden delicig
apple originally arose as a mutant branch on a red delicic
tree.) (Anthony Griffiths)
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DNA repair is a collection of processes by
which a cell identifies and corrects damage
to the DNA molecules that encode its
genome
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Direct repair of thymine dimers
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Genetic Engineering
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' IRecombinant DNA technology
'1Gene cloning

IDNA manipulation

" 1Genetic engineering
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The tools of the trade 4igall i g2l

Enzymes
Restriction enzymes
DNA ligases
DNA polymerases
Reverse transcriptases
Terminal transferases



Vectors

Plasmids

Viruses

phagemids

Cosmids

Bacterial artificial chromosome (BAC)
Yeast episomal plasmids(YEPSs).

Yeast centromeric plasmids(YCPSs) or
mini-chromosome

Yeast artificial chromosomes (YACs)
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Plasmid vectors
Plasmid vectors are double-stranded,
circular, self-replicating, extra-chromosomal

DNA molecules.

Advantages. -

Small, easy to handle —

Straightforward selection strategies —

Useful for cloning small DNA fragments —
(< 10kbp)

Disadvantages. -
Less useful for cloning large DNA fragments —
(> 10kbp)



Plasmid vector for cloning

1 -Contains an origin of replication, allowing for
replication independent of host's genome.

2- Contains Selective markers: Selection of cells
containing a plasmid

twin antibiotic resistance .

blue-white screening .

3- Contains a multiple cloning site (MCS)

4- Easy (o be isolated from the host .
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Plasmid
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Bacteriophage vectors

Advantages. -

Useful for cloning large DNA fragments —
(10 - 23 kbp)
Inherent size selection for large inserts —

Disadvantages. -°
Less easy to handle —



A vectors

T
2%
83
W m

- Salt

EMBL3 vector

EMBL4 vector

5'...GGATC TGGG'T CGACIGI GATCCI GGGGlA ATT%C CAGAT CC...3'

Sall  BamHI EcoRT

Fig. 4.13 The structure of bacteriophage A cloning vectors

Left arm:.

head & tail proteins —
Right arm:.

DNA synthesis —
regulation —

host lysis —

Deleted central region:.
Integration & excision —
regulation —
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Cosmid vectors

Combine the properties of plasmid vectors with the
useful properties of the | cos site

Advantages. °

Useful for cloning very large DNA fragments —
(32 - 47 kbp)

Inherent size selection for large inserts —
Handle like plasmids —

Disadvantages.

Not easy to handle very large plasmids —
(~ 50 kbp) —



SuperCos
cosmid vector

7.9 kb




BACs and YACs

Advantages. -

Useful for cloning extremely large DNA fragments —
(100 - 2,000 kbp)

This Is very important for genome sequencing —
projects

Disadvantages. -

Not easy to handle extremely large DNA —
molecules



BAC vector

HindIIl BamHI1 Xmal/Smal

Eagl _ Notl/Bgl/ Sfil 0 /" /S an d 0 /"/E °
P— ’“ mediate
replication

parA and paB -
maintain single
copy number

Chloramphenico -
IR marker

Fig. 5.5 Structure of a BAC vector derived from a mini-F
plasmid. The oriS and repE genes mediate the unidirectional



YAC vector

AR URA3

centromere markers

HIS3

replication
origin

Capable of carrying inserts of 200 - 2000 kbp in -
yeast



Table 5.1 Maximum DNA insert possible with
different cloning vectors.

Vector Host Insert size
A phage E. coli 5=25kb
Acosmids  E coli 35-45 kb
P1 phage  E coli 70-100 kb
PACs E. coli 100-300 kb
BACs E coli < 300 kb

YACs Saccharomyces cerevisige ~ 200-2000 kb




Expression vector

‘ Bacterial Expression Systems

Using the lac promoter/operator in pTAC vector

Hybrid promoter of frp (-35 site)

and lacUVS5 (-10 site) promoters Multiple cloning site

lact

Gene for Lacl /

repressor protein ——

f1 origin



Cloning

Plasmids serve e

as cloning
vectors

T"umor-"I"nducing
DNA (Ti plasmid)
contains 8 tumor-e

Inducing genes

Use this e
plasmid to
Introduce a new
gene into a plant
chromosom

T-DNA with
inserted gene

Foreign 4 #
gene
inserted recombinant
> Ti plasmid
into
Ti plasmid /
Agroffacterium tumefaciens //
// Agrob aae//um tumefaciens
/// is transformed with
/ recombinant |plasm|d

— ...__\\\

\| transformation

) | &
|
recombinant H
1) b Ti piasmi 1 ; ,
7 -’ /4
f di

©ee®

~ T-DNA with inserted gene
Is incorporated into host genome

Transgenic
plant
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L Bdl DNA Jaal

Heat-Shock Transformation:
DNA  JsA% pand 4180 jlaa 8 & gad duas,

CaCly C,),—\--x‘-\ 42°C
C O 10—+ @0

Competent Plasmid
Cell Replicates

Electroporation:
DNA  Jsd gand 5 juald 34l (1500 V) Ao s

1500 V

crub i \\

C b 0 — @@
lean = @ Seemmee

Electrocompetent Plasmid
Cell Replicates



LAY A DNA Jiay s Al 3k

Liposome-Mediated Transformation:
DNA is encased in lipid vesicles which fuse
with the cell membrane and release DNA Into
the cytoplasm.

Biolistic-Mediated Transformation: °
Gold beads are coated with DNA and blasted
Into cells using compressed helium or gun
powder.
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Gense of
interest

B-Lactoglobulin
promoter

DNA Is injected /
into pronucieus.

e

Holding
pipette

_——— Expression of gene of interest s
restricied o mammary tissue.

___—— Praoduct of gene of interest
- is secreted into milkc

Fractionate milk proteins.

1]
!

Pure product of gene of interest



Negative
Selection:

Plasmids of
Interest (i.e., those

with foreign DNA)
must be visually
Identified and then
separated from
empty plasmids.
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Selecting Colonies with
Recombinant Plasmids

Colony plating test for successful cloning:

lacsi+) colonies are blue:

the palwliinker is intact => no inseart.
lacs(-1 colonies are white:

disruption of palvlinker => cloned insert



DNA analysis

NA extraction

NA digestion

NA electrophoresis
NA blotting

DNA probing

DNA amplification
DNA sequencing
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( Polymerase chain reaction)
DNA 552 (3 Oita 8 Al jo o) o&aily La ] € o
A}y c,\J.U.‘M.“ & adl 138 ddeliaas J-A;Y‘ @jﬁug A«
I ary daladin g Aa amall 7 A Baie @ e
iy 038 diclaal) Ales caudg ¢ Ay gllaal) Al pall A

( DNA amplification sy

s A husd ol ol ddelas Ales gAY e
by JS plal aa Jay i 0 oS ¢ anl) Laguaany o0
DNA- polymerase &_aldl a3 3l aladiuly agad



208 Apudih 4] glay Ll (98 @l e B 1Y) 138 ) Siyg o
A Ul odl) ¥ i 3ol gdS dpdd aeal) ciliya (e s

ﬂ i
L e _h=“‘“m

T
o
\‘& — m— Sul

ﬂ_ﬁ= / ﬂ_

\ _——

Primer  New \E . o— ¥ 07
DNA T _,

ﬁ & w7 g

— ﬂ__ —
Target New —_— . =,.r" —— ).

: DNA -
sequence | / N2 | T
%"‘= !—.- y
\ — e

L — i
“xﬁ — —i

—

|
!
|
:
O\
|
|
!
|
|

& 2001 Sinauver Associates, Inc.,



Cyclel=1

Cycle 2=2 Copies of the
Cycle3=4 target DNA
Cycle 4=8 flanked by
Cycle 5=16 PCR primers
Cycle 10 =512 increase
Cycle 15=16,384 exponentially

Cycle 20 = 524,288
Cycle 25 = 16,777,216
Cycle 30 = 536,870,912
Cycle 32 = 2,147,483,648
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PCR is DNA replication In a test tube
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Polymerases &<l a3 -3-

Thermus (s 48 Al K galdiua  gag o
. Tag polymerases s sl 2 (s A gquaticus

ag—faster and better at ampllfylng long
genes

Error prone and not have proofreading activity
Pfu—slow but provides proofreading
Used for mutagenesis primarily
Taqg:Pfu mix—aqualities of both
(G,C,AT) Qa)gmy oSyl 3 dolng s deigh ot o
abia Jglaa -0
&Uﬁ;}’\ &3JAA cla ="l o
Thermal Cycler, Rapid Cycler-V -




Thermal Cycler, Rapid Cycler
Basic Thermal Profile

Initial Melt 94°C

Denature 94°C

Anneal Tm ( 40- 65°C)
Extension 72°C
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Initial Mix

C [ .

— Farwrard Prirer
I Reverse Primer
GG | Deoryucleotides




it cycle- Denaturation Step

C |

b

@ Tag DNA polyrrerase




1t cycle- Annealing Step




1t cycle - Flongation Step




1t cycle - Flongation Step




Types of PCR



Touchdown PCR
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1- Primers will avoid amplifying nonspecific
sequences.

2- The annealing temperature during a
polymerase chain reaction determines the
specificity of primer annealing.

3- The melting point of the primer sets the
upper limit on annealing temperature. At
temperatures just below this point, only very
specific base pairing between the primer
and the template will occur.



4- Touchdown PCR uses a cycling
program annealing temperature Is
gradually reduced (e.g. 1-2°C /every
second cycle).

5- The initial annealing temperature
should be several degrees above the
estimated T,, of the primers.

6-The annealing temperature is then
gradually decreased until it reaches the
calculated annealing temperature of the
primers or some degrees below.
Amplification is then continued.



Colony PCR

1- PCR screening of bacterial (E Coli) and yeast -
transformants containing cloned inserts

to determine insert size and/or orientation in the -
vector.

2- The presence of an insert and its size can be -
determined by growing each colony in liquid

3- Plasmid purified by a boiling or alkaline -
preparation protocol,

4- Digestion of the plasmid with restriction -
enzyme(s) that excises the insert

5- separation by agarose gel electrophoresis -



Colony PCR- the screening of bacterial (E.Coli) or yeast clones for
correct ligation or plasmid products.

Pick a bacterial colony with an autoclaved toothpick, swirl it into 25 uli
of TE autoclaved dH20 in an microfuge tube.

Heat the mix in a boiling water bath (90-100C) for 2 minutes
Spin sample for 2 minutes high speed in centrifuge.
Transfer 20 ul of the supernatant into a new microfuge tube

Take 1-2 yl of the supernatant as template in a 25 pl PCR standard
PCR reaction.



. Pick colony into a

miicrocentrifuge
tube or microtiter

wall.

Add PCRLyse™
Solution, vortex,

heat 5 min at 99°C.

. Parform PCR using

an aliquot of the
lysed cells.

. Analyze by gel

alactrophorasis.



Hot Start PCR
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Hot Start PCR avoids non-specific -
amplification of DNA by inactivating the tag

polymerase at lower temperature.

dsDNA iIs denatured by heating the sample -

at Its denaturing temperature and then the
temperature is suddenly reduced to 55
degree C at which primer and Tag-

polymerase is added



specific antibodies are used to block -
this Tag-polymerase at annealing
temperature.

When the temperature raises for -
amplification to 72 degrees, the
specific antibody detaches from Taqg-
polymerase and the amplification
with greater specificity starts.



Nested PCR

dclad primers ) (w Ofie gana addiy £ gill 134 8 o
Adsa DNA 4akd
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Two pairs (instead of one pair) of PCR primers are used

to amplify a fragment.

First pair -amplify a fragment similar to a standard PCR.
Second pair of primers-nested primers (as they lie / are
nested within the first fragment) bind inside the first PCR
product fragment to allow amplification of a second PCR

product which is shorter than the first one.

Advantage- Very low probability of nonspecific -

amplification



Multiplex PCR
29 Jelil & DNA (e Adagiuss akad Bae JUS) (e (Say R g

Multiplex PCR is a variant of PCR which enabling
simultaneous amplification of many targets of
Interest in one reaction by using more than one pair
of primers.

M NC 1 2 3 1 2 3




Inverse PCR

Inverse PCR (Ochman et al., 1988) uses standard PCR
(polymerase chain reaction)- primers oriented in the
reverse direction of the usual orientation.

The template for the reverse primers is a restriction
fragment that has been selfligated

Inverse PCR functions to clone sequences flankinga -
known sequence. Flanking DNA sequences are digested
and then ligated to generate circular DNA.

Application

Amplification and identification of flanking sequences -
such as transposable elements, and the identification of
genomic inserts.



Long PCR

Extended or longer than standard PCR, meaning over 5 -
kilobases (frequently over 10 kb).

Long PCR is useful only if it is accurate. Thus, special -
mixtures of proficient polymerases along with accurate
polymerases such as Pfu are often mixed together.

Application- to clone large genes -



Reverse Transcriptase PCR

Based on the process of reverse transcription, which
reverse transcribes RNA into DNA and was initially
Isolated from retroviruses.

First step of RT-PCR - "first strand reaction*“-Synthesis -
of cDNA using oligo dT primers (37°C) 1 hr.

“Second strand reaction“-Digestion of cDNA:RNA -
hybrid (RNaseH)-Standard PCR with DNA oligo
primers.

Allows the detection of even rare or low copy mRNA -
sequences by amplifying its complementary DNA.



3I

Rapid
Amplification
of cDNA
Ends

Primers:
Gene-specific
Primer (1)
Generic Anchor
Primer(1)

® MRNA PonAtaiI OH
AAAAAAAAAA

Prime 1st strand cDNA synthesis
off of the Poly A tail of all mMRNAs.

©-MRNA Poly Atail o,
AAAAAAAAA

~<——-H
Reverse Transcribe all mRNAs
mMRNA into 1st strand cDNA. Polv A tail v
Lol A8 caarTeacar
Anneal gene-specific primer

Eliminate only to the cDNA of the target
MRNA gene.y g
O mmmroH——>
H UL A s TTTTTTTTTTGAATTCGCAT

Synthesize 2nd strand cDNA for

the target@gene only. OH
T AAAAAAAAACT TAAGCGTA
HO
Melt ds cDNA ® OH
and anneal T A A A AAAAAACT TAAGCGTA
PCR primers. -< OH—GAATTM

Oy oH—>
L0 D TTTTTTTTTTGAATTCGCAT




Real-Time PCR

Real-time PCR monitors the fluorescence emitted
during the reaction as an indicator of amplicon
production at each PCR cycle (in real time) as
opposed to the endpoint detection

* <.l Reverse : ~ |Flugrescence
= * & il Pogd F

Sample
preparation
I

£




**Traditional PCR has advanced from detection at
the end-point of the reaction to detection while

the reaction is occurring (Real-Time).

**Real-time PCR uses a fluorescent reporter

signal to measure the amount of amplicon as it

**This kinetic PCR allows for data Is generated.

collection after each cycle of PCR instead of

only at the end of the 20 to 40 cycles.



Why real time PCR ?

QUANTITATION OF mRNA
**northern blotting
**ribonuclease protection assay
**In situ hybridization
**RT-PCR

most sensitive
can discriminate closely related mRNAs
technically simple

but difficult to get truly quantitative results using
conventional PCR



Applications of PCR

Classification
of organisms

Genotyping

Molecular
archaeology

Mutagenesis

Mutation
detection

Sequencing

Cancer research

8-

-

10-
11-

12-

13-

Detection of
pathogens

DNA
fingerprinting
Drug discovery

Genetic
matching

Genetic
englineering
Pre-natal
diagnosis



DNA Sequencing

Forward Strand
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Blotting
techniques



What is blotting?

Blots are techniques for
transferring DNA , RNA and
proteins onto a carrier so
they can be separated, and
often follows the use of a gel
electrophoresis.



TYPES OF BLOTTING TECHNIQUES
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Southern Blot

It is used to detect DNA.

~
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~

Blotting technique
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Northern Blot

It is used to detect RNA.
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Western blot

~

It is used to detect protein.
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SOUTHERN BLOTTING

Professor Sir Edwin Southern,
Professor of Biochemistry and
Fellow of Trinity developed this
method in 1975. T |

Professor Sir Edwin Southern



This method Involves separation,

transfer and hybridization.

It is a method routinely used in
molecular biology for detection of a
specific DNA sequence in DNA
samples. The DNA detected can be a
single gene, or it can be part of a
larger piece of DNA such as a viral

genome.



Southern blotting combines agarose gel o
electrophoresis for size separation of DNA
with methods to transfer the size
separated DNA to a filter membrane for

probe hybridization.

Hybridization: - Process of forming a -
double-stranded DNA molecule between a
single-stranded DNA probe and a single-

stranded target patient DNA.



Steps In southern blotting

1. Digest the DNA with an
appropriate restriction

enzyme.

2.The complex mixture of
fragments is subjected to
gel electrophoresis to
separate the fragments

according to size.

DNA SRACRAGRAGRAIRGRUGRAGRGNINA

-'l-
GURRE 5000000000,
OV

digesticn with restricticn enzymes

Migration



3.The restriction fragments

Paper towels
present in the gel are '
Filter

|
denatured with alkali and o =T i Col

Sponge

transferred onto

Salt solution

4. a nitrocellulose filter or
nylon membrane by

blotting.

DINA
This procedure preserves e iragments

the distribution of the

fragments in the gel, Filter

creating a replica of the

gel on the filter.



5.The filter is incubated
under hybridization
conditions with a specific
radiolabeled DNA probe.

The probe hybridizes to the
complementary DNA

restriction fragment.

'v"'v
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6.Excess probe is washed away and
the probe bound to the filter is
detected by autoradiography,
which reveals the DNA fragment to

which the probe hybridized.

Xeray film




RNA or DNA Solution passes through

\ . gel and filter to paper towels

\ / Eledrophor \Jr‘

32p.|abeled

size markers

Salt
solution

Nitrocellulose
filter

Filter

DNA
Hybridize with unique Logltﬂed
nucleic acid probe

Filter in
"Seal-a-Meal"

bag




Northern Blotting

Northern blotting is a technique for
detection of specific RNA sequences.
Northern blotting was developed by
James Alwine and George Stark at
Stanford University (1979) and was
named such by analogy to Southern

blotting



Proteins are
fractionated on
an SDS-PAGE

gel.

The protein is
electroblotted
to a nylon
membrane.

An antibody
probe is used to
localize the
target protein.

200 kDa

100 kDa

50 kDa

10 kDa

Transfer to
Solid Support

Bind to Antibody
Probe and Detect

—_
o
—
@,
>

Protein

Protein

Protein
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Antibod
Protein
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Genomic Library

Plasmid

Genomic - | e
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Genomic Library (Library of All DNA)
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cDNA Library
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cDNA Library
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cDNA Expression Library
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