Bio 319-Fall 2006





Sept. 27, 2006

Lab 5-PCR Amplification of Dog Olfactory Receptor Genes 

Overview:


Our goal this week is to use the primers you designed last week to amplify the CfOR0184 gene (and its closest relatives) from a variety of dog breeds.  Each student will choose a dog from the BiGP319 Dog Facebook on Blackboard.  Using genomic DNA from your dog, you will perform a PCR reaction on Wednesday, and purify the PCR products on Thursday.  We will also run a gel on Thursday to determine if the PCR reaction and the purification were successful.  Next week, we will sequence the purified PCR products.

A) Isolation of genomic DNA from dogs


We will use dog cheek cells as the source of our genomic DNA.  Standard protocols have been devised that allow us to lyse the cells and eliminate contaminants that would inhibit the PCR reaction and/or degrade the genomic DNA.  Because this isolation is time-consuming and has to be done soon after the dog’s cells have been gathered, the following steps have been done for you.

1.  Aliquot 2 mls of 0.9% NaCl into a 15-ml screwcap tube for each dog.

2.  Wet a sterile swab in the saline solution and swab the inside of a dog’s cheek.  Swoosh the swab around in the saline to deposit the cells.

3.  Reward the dog with a treat, and thank dog and owner profusely.

4.  Pipet 1 ml of the saline into an epitube and spin for 2 min at 13,000xg (top speed in an Epifuge).

5.  Remove the supernatant with a pipet, leaving the cell pellet behind.

6. Pipet the second 1 mL of cells into the same epitube and spin again to pellet more cells.

7.  Remove all but 50 uL (approximately) of the supernatant.

8.  Resuspend the cell pellet in the remaining 50 uL of supernatant and add the entire volume to a screw-cap epitube that has 200 uL of Instagel.  (Be sure to mix the Instagel well by swirling before aliquoting it out into the screw-cap tubes.)  

(Instagel is a slurry of negatively charged beads, which bind to divalent cations such as Mg++.  These cations are necessary for DNases to act.  Thus by eliminating the cations, we hope to prevent DNA degradation.)  

9.  Vortex the tube, and then place it in a 56oC water bath for 5 min.


Heating at 56oC helps break up the connective tissue that holds cells together.  Preincubation at 56oC also inactivates DNases. 

10.  Vortex again and return the tube to the 56oC water bath for another 5 min.

11.  Vortex and place the tubes in a boiling water bath for 5 min.


Boiling the cell samples ruptures the cell membranes, thereby releasing the cellular contents, which include genomic DNA.

12.  Vortex and spin at 6000xg for 2 min to pellet the Instagel.

13.  The tubes can now be stored at 4oC for up to a week.

14.  It is critical to pellet the Instagel again just before using the extract in the PCR reaction.

QUESTION: Why would it be important to prevent any of the InstaGel from getting into the PCR reaction?

B) PCR Amplification of CfOR0184


The supernatant from the above procedure is called the “extract” and it contains the genomic DNA from the cheek cells.  It serves as a template for a PCR reaction.  It is often the case that the yield from a PCR reaction can be enhanced by reamplifying, using an initial PCR product as a template for a second round of amplification.  To ensure that we get enough PCR product to sequence, Norm and I have already used the extracts in one round of PCR, using primers designed by Norm. This PCR product will serve as a template for your PCR reactions.

Each student will set up 2 PCR reactions:

1) Using the primers you designed 

2) Using primers that Norm designed (see attached sheet) 

1. Set up PCR reaction in 0.5 ml Epitube on ice:
Sterile water




____uL

Buffer (10X)




____uL

dNTP’s





____uL

Primer 1





____uL

Primer 2 





____uL

Genomic DNA=template **

    
     2 uL

Pfu Turbo DNA polymerase


____uL

**The template will be the PCR product from a first round of PCR performed by me.  Note that if your primers fall outside the region amplified by Norm’s primers (nucleotides 55-615), you will need to use the dog extract directly as your template.  This will work best with Rupert’s DNA.

Guidelines for setting up reaction:

-The final volume of the reaction should be 50 uL.

-“10X buffer” means that it is 10 times as concentrated as it should be in the final reaction.

-dNTP’s should be used at a final concentration of 200 uM (microMolar).  The stock solution contains all 4 dNTP’s at a concentration of 2.5 mM.

-The primers are provided in the form of a lyophilized powder.  You will need to resuspend them in sterile water to a concentration of 5 uM.  We will give you the data sheet on your primer, which will tell you the amount (in nmoles) of your primers.  You should calculate how much volume of sterile water you will need to resuspend the primer, and check your calculations with us before doing anything with your primer.  You want to use them at a final concentration of 0.4 uM.

-The DNA polymerase comes at a concentration of 2.5 Units/uL.  Each reaction should have 2.5 Units.

-Pfu Turbo is a high-fidelity thermo-stable DNA polymerase. This means that, unlike standard Taq polymerase, it has proof-reading ability.  

QUESTION: Why is it important for this project that the polymerase have proof-reading function?

2.  Mix all the reaction components well by pipeting up and down with the P200 set to 50 uL, and place in the PCR machine.  Use the program Dog319:

Step 1:
95oC 


2 min.

Step 2:
95oC


30 sec

Step 3:
51oC*


30 sec

Step 4:
72oC


1 min**

Step 5:
Repeat Steps 2-4   
29 more times

Step 6:
72oC


10 min

Step 7:
4oC


Forever (i.e. overnight)

*The annealing temperature should be 5oC below the melting temperature for your primers.  We will ensure that our program works for all pairs of primers.

**The extension time is determined by the length of the expected product (1 min per kb).  You should calculate how long your expected product will be.  Since no products will be more than 900 bp (the length of the full OR gene, we will use 1 min for this standardized reaction.

Sources: Lysis procedure taken from BioRad’s PV92 PCR kit (catalog # 166-2100EDU).

