Unit 8 Analysis and Characterizaiton of Nucleic Acids and Proteins

Hybridization Techniques

Chapter 6 goes from basic to a higher level of knowledge which will be covered in the next course.  It probably would have been best to have you synthesize the material from this chapter.  Students always wish to know what the instructor thinks is most important and, what information will be covered on that exam.  To that end I have summarized the hybridization techniques for you.
Hybridization Techniques –Blotting methods
General procedure

1. Isolate DNA

2. Cut DNA with restriction enzymes

3. Separate fragments by electrophoresis

4. Depurinate and denature fragments.

5. Transfer to solid support medium – 3 different methods
6. Add labeled probe to sequence of interest.

7. Remove unbound probe.

8. Detect signal to determine presence.

	Blot type
	Target
	Probe
	Applications

	Southern
	DNA
	DNA or RNA
	mapping genomic clones, estimating gene numbers, gene structure

	Northern
	RNA
	DNA or RNA
	RNA sizes, abundance and expression

	Western
	Protein
	Antibodies
	protein size, abundance

	Soutwestern
	Protein
	DNA
	DNA binding proteins, gene regulation


Hybridization Techniques - Array Based
General procedure

1. Used to when determining target size not important.

2. Applied to expression, mutation and amplification/deletion analyses.
3. Radioactive or chemiluninescent labels used to detect.

4. Ability to test and analyze large numbers of samples AT THE SAME TIME.

5. Electrophoresis and transfer of targets NOT required.

6. Procedure

a. Selected target DNA or RNA is deposited DIRECTLY on solid phase (nitrocellulose or glass slide).

b. Add labeled probe.
c. Method of detection
	Technique
	Method
	Applications

	Dot blot
	Target DNA or RNA target deposited in a circle or dot. 
	Useful for multiple qualitative analyses.

	Slot blot
	Target deposited in an oblong bar. 
	Same as dot blot but is a quantitative assay.

	Reverse dot blot
	Immobilize PROBES on substrate.
	Screen samples for a specific mutation or a number of different genes.

	Macroarray
	Spot multiple probes on nitrocellulose.  Read macroscopically. 
	Several thousand targets assessed.

	Microarray
	Very small targets spotted on glass the size of a microscope slide called a chip. Tens of thousands of targets can be screened.  
	Targets can be DNA, PCR products, oligomers, RNA or protein.  Probes can be cDNA, genomic DNA, RNA or protein.  Very versatile

	High density oligonucleotide array
	Propietary technique places more than 10,000 targets of short oligomers (10-25 bp).
	Mutation analysis, single nucleotide polymorphism analysis and sequencing.

	Microelectronic array
	Each position on the array is attached to an electrode programmed to attract and concentrate the labeled sample.
	Gene expression analysis (expression arrays), comparative genome hybridization (cytogenetic technique)


1. Beware of cross-hybridization.

2. Negative control must be run.

3. Amplification or normalization control must be run.

Hybridization Techniques – Solution

1. Not yet part of routine clinical analysis.

2. Used to measure mRNA expression

3. Labeled probe hybridized to target sample in solution.

4. Digest probe.

5. Electrophorese double stranded fragments.

6. More sensitive than Northern blotting since no target is lost during electrophoresis and blotting.

7. More applicable to gene expression.
