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Check out this link!Check out this link!
http://web.mit.edu/esgbio/www/rdna/rdna.html



Summary of blotting techniquesSummary of blotting techniques

1. Westerns

2. Northerns

3. Southern



Complementarity

• The sequence-specific or shape-specific 
molecular recognition that occurs when two 
molecules bind together.

• Probe-target complex

• Label the probe and detect the target



Western BlottingWestern Blotting
• Detects the presence of (and gives us the 

size of) a specific protein in a crude protein 
extract. 

• Can be used to determine if a gene is 
expressed (transcribed and translated) or 
not. 



Separating proteins by sizeSeparating proteins by size

• SDS-PAGE

•Based on size of primary structure



Acrylamide Acrylamide gelgel







Western Blots based on protein-
protein interaction

• ELISA

• Enzyme Linked Immunosorbant Assay



Antigen (e.g HIV)

Primary antibody

Secondary antibody

Chromagen



Northern BlottingNorthern Blotting
• Detects the presence (and gives us the size 

of) a specific mRNA in a total RNA extract. 

• Can determine if a gene is transcribed or not 
and determine where and when it is 
transcribed. 







In situ hybridizationIn situ hybridization
• Detects the presence of a particular mRNA 

in a tissue sample and allows us to 
determine which cells the mRNA is 
expressed in. 





Electron micrograph showing 
labeling for Luteinizing
hormone beta subunit mRNA 
on dilated rough endoplasmic 
reticulum (RER) in a pituitary
gonadotrope.



Fluorescence in situ hybridizationFluorescence in situ hybridization

• Determine the location of a gene in a 
chromosome i.e. map a gene to a 
chromosomes.

• In this case if is called FISH. 



cDNA probe =
Human muscle specific
Glycogen phosphorylase



Southern BlottingSouthern Blotting

• Detects the presence of a particular DNA 
sequence 

• Can be used to determine (approximately) 
the copy number of a gene.



To do a Southern blot

• Cut DNA
• Run on a gel

– will be a smear

• Transfer to a filter
– “blotting”

• Hybridize with a 
probe



Southern Blotting problemsSouthern Blotting problems

http://web.mit.edu/esgbio/www/rdna/solvingblots.html





Applications of Southern BlottingApplications of Southern Blotting

• DNA fingerprinting

• DNA typing 

• Molecular markers



DNA FingerprintingDNA Fingerprinting

• VNTR analysis = Variable 
Number Tandem Repeat 

• Very short tandem repeats 
(2-60 bp) minisatellites

• Highly variable in number 
between individuals.  

• Cutting at restriction sites 
outside repeats gives a 
fragment of variable size. 

• Use probe containing the 
repeated sequence. 

• Will detect many arrays.  
• Pattern of bands is different 

for each individual like a 
fingerprint. 









DNA typingDNA typing

• Looks at a single variable locus

–e.g. CAPS analysis
–RFLP analysis



RFLP analysisRFLP analysis

• Restriction Fragment Length Polymorphism

• Polymorphism = a variation (natural or induced) 
in the base sequence of DNA.

• RFLP = variation in the size of DNA fragments 
generated by restriction enzymes.



TTCGTCGTATCCGTTATGCGAATTCTGCATAATGGTC

TTCGTCGAATCCGTTATGCTAATTCTGCATAATGGTC



Individual I

Individual II

1 kb 3 kb

1.5 kb 2.5 kb

Probe



To do a Southern blot

• Cut DNA
• Run on a gel

– will be a smear

• Transfer to a filter
– “blotting”

• Hybridize with a 
probe



Gel electrophoresis 
of entire set of genome
fragments transferred to paper 

Use radioactive probe to
bind to specific sequence
or gene

X-ray shows specific 
set of bands

3 kb

1 kb

2.5 kb

1.5 kb

1 2 1 2



Gel electrophoresis 
of entire set of genome
fragments

Use radioactive probe to
bind to specific sequence
or gene

X-ray shows specific 
set of bands

3 kb

1 kb

2.5 kb

1.5 kb

1 2 1 2



Paternity test example: RFLP 
analysis with a single fragment


