Of Blots & Blood: Practical Lab approaches to Gene Isolation & Forensic analysis Nedwidek/HG/5/2013
Trip May 8.  Forms TBA. Need chaperones.  Test next Tuesday, May 14, 2013.  

Aim 1: How do we analyze DNA, RNA and protein in the lab?

CENTRAL DOGMA: DNA(RNA(PROTEIN; let’s look at each piece of this…

Yesterday I gave you a general overview for the use of a blot, which is an in situ transfer of a biological macromolecule to a filter.  If it is DNA or RNA, we use labeled nucleic acid probes to identify the macromolecule.  If it is protein, we use a labeled antibody probe to identify the epitope we are looking for. Probes can be radioactively labeled (“hot”) with 32P, 35S, or 125I, or they can be tagged with fluor’s, or they can be tagged with reactive or catalytic molecules (histochemical tags) to enable visual localization (catalytic probes must be exposed to substrate after wash & washed again before analysis.)
SOUTHERN BLOTS ARE USED TO ANALYZE THE DNA CODE/SEQUENCE CRUDELY. Steps for Southern:

1) Amplification by growth in bacteria (of whole genome) or PCR (of specific region of genome).

2) Cut with restriction endonuclease (cuts specific double stranded palindromic DNA sequences).

3) Separate by size  via polyacrylamide gel electrophoresis or PAGE.

4) Transfer to membrane.

5) Probe and wash.

6) Analyze.

7) USES: a) genetic polymorphism, b) genome mapping, c) Fingerprinting

NORTHERN BLOTS ARE USED TO ANALYZE RNA MESSAGES KNOWN AS TRANSCRIPTS FROM DIFFERENT TISSUES.  Steps for Northern:

1) Isolate mRNA-modified or unmodified-from a tissue. DEPC treat to inhibit nucleases like RNAse, a stable enzyme that degrades the unstable RNA. NOT all genes expressed same in every tissue.

2) Separate by size using PAGE gel electrophoresis.

3) Transfer to membrane.

4) Probe and wash.

5) Analyze.

6) USES: a) identify tissue specific gene expression, b) comparative analysis of unmodified RNA versus splice variants.

WESTERN BLOTS ARE USED TO ANALYZE PROTEIN PRODUCTS VIA ANTIGEN (Ag)-ANTIBODY (Ab) INTERACTIONS. Antibodies from different mammalian species (such as human, rabbit, mouse, and goat) are used because all mammals have similar immune systems.  Steps for Western:

1) Isolate and separate cells (by density or gradient centrifugation).

2) Keep samples (control and experiment) separate, cell types separate as needed.

3) Lyse cells (unless this is a cell surface protein) to release protein of interest.

4) Run cells/mixture on PAGE gel.

5) Transfer to membrane (carefully).  Avoid noise. Proteins don’t behave same on membranes as they do in real life.  Particularly Westerns need to have the best possible signal to noise ratio.

6) Expose to histochemically tagged (conjugated) pAb, mAb. Expose to substrate.  Use the binding  reactions  to see differences.  Polyclonals (pAb) are better than monoclonals (mAb) for western.  Why? Epitopes are the small antigens you are looking for, and they don’t always behave the same in westerns as they do in real life.  Polyclonals are more tolerant to this and let you isolate interactions with epitopes more effectively.  Polyclonal antibodies are a mixture of Ab’s that bind to a number of target epitopes.  Monoclonal antibodies bind to only one target epitope, and that makes them less tolerant to the 3-D changes that happen to natural proteins in a blot and make them behave unnaturally.

7) Wash filter.  

8) Xray for presence of fluor.

9) Compare to run.

10) Uses: looking to see if output protein is the result of mutation or if amount is limited, none, too little, or too much.  If central dogma applies, mutant protein will unfold and possibly be undetectable on western.

Aim 2: What is the genetic basis for blood typing?

You will receive a second handout for this….
