
Electrophoresis and Electrophoresis and 

transfer transfer 



ElectrophoresisElectrophoresis
CationCation = = positivelypositively chargedcharged ion, ion, itit movesmoves towardtoward thethe

cathodecathode ((--))

AnionAnion = = negativelynegatively chargedcharged ion, ion, itit movesmoves towardtoward thethe
anodeanode (+)(+)

AmphotericAmphoteric substancesubstance = = cancan havehave a a 
positive/negative/positive/negative/zerozero chargecharge, , itit dependsdepends on on conditionsconditions

PrinciplePrinciple::

SomeSome substancessubstances havehave differentdifferent netnet chargescharges andand cancan bebe
separatedseparated intointo severalseveral fractionsfractions in in externalexternal electricelectric fieldfield..

ButBut velocityvelocity ofof a a particleparticle alsoalso dependsdepends on on thethe::

sizesize, , shapeshape ofof thethe particleparticle andand givengiven appliedapplied voltagevoltage





The actual bands are equal in size, but the The actual bands are equal in size, but the 

proteins within each band are of different proteins within each band are of different 

sizes.sizes.



SDS-PAGE, sodium dodecyl sulfate 

polyacrylamide gel electrophoresis (Laemmli 1970)

SDS (sodium dodecyl

sulfate) is a detergent 

(soap) that can dissolve 
hydrophobic molecules but 

also has a negative charge

•Therefore, if a cell is incubated with SDS, the 
membranes will be dissolved, all the proteins will 

be solubalized by the detergent and all the 

proteins will be covered with many negative 
charges.



VerticalVertical gelgel setset upup



Protein gel (SDSProtein gel (SDS--PAGE) that has PAGE) that has 

been stained with been stained with CoomassieCoomassie

Blue.Blue.



SerumSerum proteinsproteins are are 

separatedseparated intointo 6 6 

groupsgroups: : 

AlbuminAlbumin

αα1 1 -- globulinsglobulins

αα2 2 -- globulinsglobulins

ββ1 1 -- globulinsglobulins

ββ2 2 -- globulinsglobulins

γγ -- globulinsglobulins



Terminologies..Terminologies..
The The Western blotWestern blot (alternatively, (alternatively, proteinprotein immunoblotimmunoblot) is ) is 

an analytical technique used to detect specific proteins in an analytical technique used to detect specific proteins in 

a given sample of tissue homogenate or extract.a given sample of tissue homogenate or extract.

A A Southern blotSouthern blot is a method routinely used in molecular is a method routinely used in molecular 

biology for detection of a specific DNA sequence in DNA biology for detection of a specific DNA sequence in DNA 

samples.samples.

The The northern blotnorthern blot is a technique used in molecular is a technique used in molecular 

biology research to study gene expression by detection biology research to study gene expression by detection 

of RNA.of RNA.

Southwestern blottingSouthwestern blotting, based along the lines of , based along the lines of 

Southern blotting (which was created by Edwin Southern blotting (which was created by Edwin 

Southern) and first described by B. Bowen and Southern) and first described by B. Bowen and 

colleagues in 1980, is a lab technique which involves colleagues in 1980, is a lab technique which involves 

identifying and characterizing DNAidentifying and characterizing DNA--binding proteins binding proteins 

(proteins that bind to DNA).(proteins that bind to DNA).



Western Blotting (WB)Western Blotting (WB)

WB is a protein detection technique that combines 
the separation power of SDS PAGE together with 

high recognition specificity of antibodies

An antibody against the target protein could be 

purified from serum of animals (mice, rabbits, goats) 

immunized with this protein

Alternatively, if protein contains a commonly used 
tag or epitope, an antibody against the tag/epitope

could be purchase from a commercial source (e.g. 

anti-6 His antibody)



WB: 4 stepsWB: 4 steps

1. Separation of proteins using SDS PAGE

2. Transfer of the proteins onto e.g. a 

nitrocellulose membrane (blotting)

3. Immune reactions

4. Visualization 



The The essenceessence ofof WesternWestern--blotblot



Transfer

Wet                                                 Semi-dry



Nitrocellulose (NC)  high 
binding capacity, works well 

with both protein and DNA

not need methanol to 
preparation.

Polyvinylidene difluoride (PVDF) 
 high capacity and

stable, need methanol for 
preparation.

These both membranes bind 

proteins non-covalently.

Types of membranes



Blocking Blocking 

5% non-fat milk or BSA with Tween 20: Prevents 
the primary antibody from  binding randomly to the 

membrane
After blocking apply your first Ab at the specific 
concentration, learn how…?  Wash carefully, apply 
secondary Ab HRB conjugated, eash carefully, detect your 
specific protein by detection reagent.





MethodsMethods basedbased onon specificspecific

antigenantigen andand antibodyantibody bindingbinding

Direct method

We label the antigen or the antibody

Indirect method

We detect the antigen-antibody binding with a labelled anti-

immunglobulin antibody (e.g. goat anti-human IgG) that recognize

the specifically reacting primary antibody mutatjuk ki. Method is 

mainly applied to detect antigen specific antibodies and for their. 

Increased specificity.

Double antibody: „sandwich” method

In this method we bind the antibody-molecules reacting specifically

with the antigen to solid phase. The anchored antibody specifically

binds the antigen, thus the antigen isolated from multicomponent

solution. The antibody-antigen binding is the detected by another

specifically reacting labelled antibody. 



WB, Steps 3WB, Steps 3--4: Detection4: Detection



Method for detection of western blot

Most famous

1- colorimetric, by substrate that affected by atomic O 
resulted from H2O2 hydrolysis by HRB enzyme linked to 

secondary antibody and give colour

2- ECL, a reagents that affected by atomic O and give 

luminescence that filmed on X ray films in a dark room, 
more sensitive that colorimetric method



Comparison between ECL and DAB detection methods

ECL is more sensitive 3-5 folds 



SDS page stained 
with coomassie blue 

The same but after 
Western blot

Look carefully , is your protein 

found in coomassie blue stain?







Detection of enzyme activity by the 
colored substrate in SDS page



MW estimation



Western blot applicationWestern blot application

HIV lysate
proteins are 

separated by 

size using gel 
electrophoresis

Proteins are 
transferred 

(blotted) onto 

the surface of a 
membrane

Strips are 

incubated with 

patient serum 
and antihuman 

IgG conjugated 
with an enzyme 

(and 
chromagen)

The membrane is

cut into strips

HIV test



HIV Western Blot Banding 

Pattern

HIV Western Blot Banding HIV Western Blot Banding 

PatternPattern

env gp160
gp120
gp 41

gag p55
p18
p24

pol p65
p51
p31



Western Blot BandingWestern Blot BandingWestern Blot Banding



Interpretation of Results
(General Consensus)

Interpretation of ResultsInterpretation of Results

(General Consensus)(General Consensus)

Negative: No bands present

Positive: 2 ENV band present                               
(WHO Guidelines) 

Indeterminate: Any bands present but           
do not meet criteria for 

positive



Micro chip array



AutomatizationAutomatization
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