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SNIP OUT YOUR SNPS! Lab Report

Materials and Methods
Thermocycler machine



Electrophoresis apparatus

PCR master mix and primer mix


Buffer

Micropipettes and sterile tips


agarose gel

DNA stains




microcentrifuge tubes

Chelex





loading dye

PCR tubes

Pre-lab Assignment: Read the PCR Project background  information, take notes during the introductory lecture, and re-read the information about PCR and gel electrophoresis from our biotechnology unit.  Complete the pre-lab analysis below.

	1. Summarize the purpose of the SNP Lab




	2. Go to the 23 and Me website   www.23andme.com.  Click on the “how it Works” button and read information near the bottom of the page regarding genetic information privacy.  Click on the “Genetic Information Nondiscrimination Act” link and read these notes.  Summarize how this legislation protects consumer’s privacy and constrains use of their personal genetic information.




	3. Generate a hypothesis about your genotype, using observations from your phenotype and knowledge of your family member’s phenotype.  For each SNP in our study, clearly predict your genotype, state your phenotype  and give supporting evidence.

	SNP


(List each one)
 
	Observed Phenotype
	Predicted 
Genotype

	Specific, Detailed Evidence 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	4.  Explain how tetra-ARMS PCR works to identify SNPS.  Your description should include how primers are designed for the SNP as well as an explanation of the resulting PCR products and how you visualize them on a gel.  Include at least two sketches in your answer.



	5. Describe the role of each of the following components in the PCR mix.

Buffer:

Deoxynucleotide tri-phosphates (dNTPs):

MgCl2:

Taq polymerase:



	6. Primer mix contains two outer primers (forward and reverse) and two inner primers (allele-specific).  Explain the role of each set of primers.




General Procedures:
1.
Work with a partner.  When they are preparing their DNA sample, watch them perform each step, and assist them to follow good lab technique.   Place a ✔ by each task as it is completed.  They will assist you in the same manner. 

3.
Create a random PIN number by which you can identify your samples.  This can contain any combination of letters/numbers/symbols.  Please do not put your name or any other identifying data on the DNA samples.

Procedure, Day 1: Harvest Your DNA
	[image: image4.wmf]➀ Cell Harvest, Step 1.  Go to the Mouthwash Station.  Obtain 10 mL of isotonic saline (0.9%) in a paper cup.  Vigorously swish the liquid in your mouth for 30 seconds.  

As you swish, GENTLY scrape your teeth along the inside of your cheeks to remove as many cells as possible.


	[image: image5.wmf]➁ Cell Harvest, Step 2: Spit saline + cheek cells back into the cup, and swirl to mix the cells.

	[image: image6.wmf]➂ Centrifuge Cells.  Go to the Centrifuge Station.  Obtain a 1.5 mL microfuge tubes, and label them with your PIN.  Use a micropipet to transfer 1 mL of your DNA into a microfuge tube.



	➃ Spin your  DNA sample at 11K rpm for 1 minute, using the timer on the centrifuge.

[image: image7.wmf]
Remove your tubes and go to the Cell Processing Station.

	[image: image8.wmf]➄ Cell Processing, Step 1:   You will observe a “pellet” of cells in the bottom of your test tube.  

Pour off the supernatant (liquid on top of the cells), taking care not to disturb the cell pellet.    NOTE: There will be about 100 μL of liquid left in the tube.  This is necessary!.

	➅ Cell Processing, Step 2: Re-suspend your cells in the liquid by pipetting up and down in the tube.  Close the lid and “rack” your tube by pulling it across the test tube rack 2-3 times.  

[image: image9.wmf]Verify that the cells are now mixed into the saline and no pellet remains.

Go to the Chelex Station.




	➆ Chelex Treatment: Withdraw 30 μL of cell suspension and add it to a 0.5 mL tube containing 200 μL of 5% Chelex.  

Seal the tube and “flick” to mix.  DO NOT use your pipette to mix, as the Chelex beads clog the tip.

[image: image10.wmf]
	➇ Heat Treatment: 

Put a cap on your tube.

Verify the heat block is at 99 oC.

Place your tube in the heat block for 10 minutes.

“Flick” to mix the tube after the heat treatment.

Go to the DNA Harvest Station.

	➈ DNA Harvest, Step 1: Centrifuge your tubes at high speed for 1 minute so that the Chelex beads fall to the bottom of the tube.

[image: image11.wmf]

	[image: image12.wmf]➉ DNA Harvest, Step 2: Withdraw 100 μL of supernatant into a clean tube.  MAKE SURE you don’t get any Chelex beads into the supernatant.

Label the tube with your PIN#


[image: image13.wmf]
Once your sample is labeled, place it in the class test tube rack for storage.

Day 1 Procedure Checklist (verify completion of each DNA processing step by checking the box)

	Step
	Completed
	Notes

	1.
Label original DNA tube
	
	

	2.
Spin DNA (note size of pellet)
	
	

	3.
Pour off supernatant, leaving ~ 100 μL
	
	

	4.
Pipet to mix DNA, rack tube
	
	

	5.
Add 30 μL DNA to chelex tube
	
	

	6.
Label chelex tube, discard original DNA tube
	
	

	7.
Heat chelex tube, then centrifuge
	
	

	8.
Withdraw 100 μL supernatant, put in new labeled tube
	
	

	9.
Discard chelex tube
	
	


Procedure, Day 2 and 3: Use PCR to amplify DNA 
	➀Go to Lab Setup Station

➀Pick up 2 PCR tubes and place them in your rack.

Label them with the SNP name and your PIN#, and record that information below.


	


[image: image1.wmf]

	➁Go to Master Mix Station
Pipette 25 μL master mix into each tube.  The Master Mix is the same for all SNPs.


	

	➂Go to Primer Mix Station
Pipette  15 μL primer mix into each tube.  MAKE SURE you add the correct primer mix for your SNP.


	

	➃Add 10 μL of appropriate DNA into each tube
With your pipette set to 15 μL, SLOWLY pipette liquids up and down in the tube several times to mix all the reagents.

[image: image14.jpg]



	➄Go to PCR Machine
Place your tubes into the thermal cycler and record the location of your tubes on the grid

[image: image2.wmf]

	➅There are three different  cycling protocols for our SNPs.  Make sure you place your DNA tubes into the correct PCR rack


	➆At the end of the PCR cycle, your instructor will place all DNA tubes into the freezer.





Day 2/3 Sample checklist (verify completion of each step by checking the box, write in the trait name)

	Sample/Trait
	Add 25 µL
Master Mix 
	Add 15 µL
Primer mix
	Add 10 µL

DNA
	Location in PCR grid

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Day 4: Gel Electrophoresis
	[image: image15.wmf]➀Set up gel box and gel tray

Anode and cathode leads properly connected.

Gel tray in box, gates down and locked.

Comb removed.


Buffer covers gel












	[image: image16.jpg]1 minute




➁Add 5 μL, loading dye to each of the DNA samples.  
Load 10 μL of the DNA + dye sample onto your gel.


Make sure you record the location of each sample on the gel.

Prepare a labeled bag for your gel, including names and class period.  DO NOT put your names on the label!  Use your PIN.


	➂Turn on electrophoresis and set voltage to 100V.  Allow to run until the loading dye has travelled 3/4 of the way down the gel.  

[image: image17.jpg]supernatant —

pellet




Loading dye components will have separated.  DNA is colorless and cannot be seen without staining.





	[image: image18.jpg]



➃Your instructor will stain your gel using either a) ethidium bromide, a fluorescent dye that binds to DNA or b) Carolina Blue, a blue dye that binds to DNA.  Both of these stains allow you to see the DNA bands - DNA is colorless and cannot be seen without these stains.  NOTE:  The loading dye on your gel does not bind to or stain the DNA.  
A photograph of the stained gel will be taken, so that you can visualize and analyze the DNA bands.

You will use the DNA ladder to determine the size of the fragments in your samples.  The fragment size in each of your SNP samples allows you to determine whether you are homozygous or heterozygous for the trait.  






Electrophoresis Data Day 4
Sketch agarose gel before and after electrophoresis, recording the location of each sample

Sample name
  Gel appearance after loading samples

Gel appearance after electrophoresis

	

	☐


☐
☐
☐
☐
☐
☐


☐
☐
☐
☐
☐
	
	☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐


Electrophoresis Data
Time started: ___________

Time ended: ____________

Voltage _______________

Amps _________________

	Place the photograph of your gel in this space




Electrophoresis Data Table
	Sample
	Band
	Distance Migrated (mm)
	# of Base Pairs
	Allele Name

	Reference Ladder
	1

2

3

4

5

6

7

8

9

10


	
	1000

900

800

700

600

500

400

300

200

100
	


	SNP ________________
	1

2

3


	
	
	

	SNP ________________
	1

2

3


	
	
	


To Analyze Your Gel:
1.
Measure migration distance for all bands, and record in the data table.

2.
Plot your reference ladder curve on the semi-log graph paper (attached)

3.
Identify the band size for SNP DNA from the reference curve

4.
Record the SNP allele, and whether you are homozygous dominant, homozygous recessive or heterozygous for that SNP.  Place this information in the last column of the data table.

My SNP Summary
	SNP Name
	SNP Fragment Size(s)
	Inheritance Pattern

(Homozygous dominant/recessive or heterozygous)

	
	
	

	
	
	


[image: image19.jpg]resuspended 5% Chelex
cell pellet




Analysis and Discussion
Please type your answers and place them on a separate sheet of paper.

1.
Go to www.snpedia.com.  Type in the SNP rs# for both SNPs that you analyzed.  Find the following information about your SNP, and record it.

What is the SNP rs#?

With what gene is this SNP associated?

What does the gene do?

How does the SNP variant affect the gene function?

What condition/phenotype does the SNP predict?

What is the research correlation between the SNP and the condition/attribute?

How rigorous is the correlation?

2.
Write a conclusion for your DNA.  Clearly list the two SNPs you studied.  For each one, clearly state:

A.  
Your genotype and phenotype.

B.
Provide supporting quantitative evidence.

C.
Does this correspond to your hypothesis?  Explain why/why not.  You can place all of this information in a chart format if you choose.

3.
Discuss the quality of your PCR and gel electrophoresis procedures.  List and describe any technical problems and identify the procedural cause for them.   Support your conclusion with evidence from your procedure.

4.
This question is hypothetical, and evaluated  only for thorough and complete work (your opinion has no bearing on the evaluation).  Imagine that a member of your immediate family has just been diagnosed with Parkinson’s disease,  a degenerative nervous system disorder that has genetic risk factors.  Several SNPs have been linked to Parkinson’s disease risk.  

A.
Would you want to use SNP analysis to identify your genetic risk?  Why or why not?  List and describe at least 2 “pro” and 2 “con” arguments for finding out your genotype for the associated SNPs.

B.
Would you be willing to share your  DNA profile with others?  Describe the circumstances under which you would share your findings, and with whom.  Give detailed reasons for your choice.

Basic information about micropipettes and microcentrifuges
[image: image20.jpg]


About micropipettes
Micropipettes work on the principle of air pressure.  The plunger can be calibrated to various volumes using the volume knob, and the calibration sets the necessary air pressure to deliver the desired volume.

Each pipette has a specific range in which it works accurately.  The “20" pipettes handle volumes from 2-20 μL.  The “200" pipettes are used for volumes of 20-200 μL.  NEVER set a pipette outside of its range - this can damage the calibration mechanism.  Some of our pipettes are single-volume pipettes that only deliver 10 μL, and no adjustment is needed on these.









You MUST USE A TIP when drawing in liquid, or you will ruin the air pressure mechanism on these VERY EXPENSIVE  tools.  Use a fresh tip for each sample.  

Used tips are discarded in the special waste bins (for biological  waste), NOT place in the regular garbage can!

There are two stopping points when depressing the  control button.  The first “stop” is the calibration point.  It lets you draw in the proper volume.  Push all the way down on the control  button to find the second “stop”.  The second stop is used to expel a sample.

How to hold and use a micropipette
∙
[image: image21.wmf]Hold the pipette with your thumb on the control button and your fingers wrapped around the barrel.

∙
Dial in the desired volume using the volume knob.

∙
Insert a plastic disposable tip on the end by pushing the pipette firmly into the tip.

∙
To draw in a sample:
1.
Push to the first stop

2.
Insert the plastic tip into the liquid

3.
SLOWLY release the plunger

4.
Remove the pipette tip from the liquid

5.
The desired volume will be inside the pipette tip.

∙
To expel the volume into a test tube
1.          Place the pipette tip against the side of the tube


2.
Press the control button down all the way to the second stop.

3.
KEEP YOUR FINGER on the control button until you withdraw your pipette tip from the liquid drop.

∙
Remove the tip using the eject button.
[image: image22.png]


How to use a microcentrifuge
Centrifuges spin samples at high speed, and are used to:

[image: image23.png]


1) 
Mix different components of a sample (e.g. enzymes and substrate)

2) 
Separate different components of a samples by density (e.g. blood cells from serum).

Centrifuges consist of a canister with a lid which contains a rotor.  Test tubes containing samples are placed in the rotor.

The samples within the rotor MUST BE PROPERLY BALANCED, or the forces created by the centrifuge’s high speed can damage the instrument.

[image: image24.png]O e





To balance a rotor, samples of equal weight must be placed opposite one another.  Examples of balanced rotors are shown below.



To operate the centrifuge:
1)
Place samples in the rotor.

2)
Ensure the rotor is balanced with equal weight tubes loaded opposite one another.

3)
Close the lid.

4)
Turn on the centrifuge for the desired spin length.

5) 
WAIT UNTIL THE ROTOR STOPS before attempting to remove your sample.
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