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A Link to the Past:

Micropipetting Skills in Action

Introduction:

This exercise is intended for Biology 40S students to develop their skills using micropipettes in a laboratory setting.  The following exercise includes instructions to use a micropipette properly as well as an exercise to use the micropipette and a gel electrophoresis kit.  This exercise also focuses on the Cluster 0 outcomes in the curriculum.  

Curriculum Objectives:

Specific Learning Outcomes:

1.4.4 Describe how gel electrophoresis separates fragments of DNA.

1.4.5 Discuss how gel electrophoresis is used in DNA fingerprinting, i.e., forensics, human genome project

Cluster 0 Outcomes:

S4B-0-U2; S4B-0-P2; S4B-0-S2; S4B-0-S3; S4B-0-S4; S4B-0-S8; 

S4B-0-G1; S4B-0-N1; S4B-0-N2; S4B-0-N3
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Materials Needed:

Gel electrophoreses kit

DNA

Micropipettes

Note: For this exercise, you will need access to a gel electrophoresis kit.  Not all school divisions offer this.  Ensure to check with your division first.

Safety Considerations:

None
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[image: image3.wmf]You are one of the leading palaeoanthropologists in the world and have just made a remarkable find!  It is an almost perfect fossilized skull of an ancient human species.  These are rare discoveries, but history has shown that sometimes fakes have been planted and hoaxes have ruined the credibility of scientists.  To save your reputation, you need to be absolutely sure you have the real thing before you announce the discovery of yet another link in the chain leading up to common man.  You package your find safely in a box; hop a plane back to your lab and work diligently to determine the truth behind the unknown fossil. 

As a scientist, you have to prepare a document for other scientists that explains the exact procedure you will use in order for your tests to be proven valid.  Make sure you carefully note any apparatuses you use and provide operational instructions on how to use them.  You want this case as airtight as possible and maybe this new discovery will bring you worldwide fame and fortune!

You think the best way to test the skull is by taking samples of DNA from other ancient fossil human bones and testing them against your find, by using gel electrophoresis.  Just for fun, you add some samples of monkey DNA too.  You have seen many gel electrophoresis labs before so you know all about the procedure, but you have never actually tried one for yourself.  Once you have collected all your samples, you need to pipette them into the tray using a brand new micropipette that you have just received from the lab.  Again, being extra careful, you think it is best to read the instructions.

Part A - Using your micropipette:

Micropipetting allows you to use extremely small samples for experimentation.  Micropipettes are used particularly in the fields of Molecular Biology and Biotechnology when using small samples of DNA and reagents.  To provide accurate results, the adjustable volume micropipette is an essential tool that measures from 0.5microlitres to 10microlitres.

1) To set the volume on the micropipette, turn the coloured setting ring.  Turning clockwise reduces the volume, and counter-clockwise increases it.

2) The volume is displayed in three vertical windows and is read from top to bottom.

3) The line between the second and third boxes indicates the decimal point.

4) Put a tip on the end of your pipette by pressing the end into one of the tips in the box.

5) Test the pipette buttons by pushing down on the top button.  Notice how there is two stopping points; one stop in the middle and the other continues to the bottom.

6) Push the button down to the first stop, and immerse the tip in the liquid to about 3mm in depth.

7) Slowly release the operating button.

8)  Slowly pull the tip out of the liquid and slide it along the side of the microcentrifuge tube to remove any excess drops of liquid.

9) Position the tip on a slope against the wall of the microcentrifuge tube that you are dispensing the liquid into.

10) Push the button down to the first stop and wait for the liquid to dispense.  Push it down the rest of the way and wait for it to empty completely.  

11) With the operating button still pressed down, lift the pipette upwards along the side of the microcentrifuge tube to make sure all the liquid has been dispensed.

12) Release the operating button.

13) Press the ejector button on the side of the pipette to remove the tip.


       Make sure you always keep the pipette upright when the tip is full to prevent the liquid from entering the pipette!!!

Question: Do you think you should use the same pipette for the whole procedure?  Why or why not?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Part B – The Investigation Begins 

Now that you have become familiar with how your brand new micropipette works, try collecting different volumes of water and put them in the microcentrifuge.  Do this with the help of you teacher.

Remove the water, and check to see if you accurately placed the proper amount of water in the tube.  

When you are comfortable with working your micropipette, try designing a procedure for your investigation.  

You have 8 different samples to work with, but only 6 slots in the electrophoresis tank.  Those 8 samples come from fossil collections of already known ancient human species and some monkey DNA.  The sample you are testing goes into the first slot, leaving room for 5 more samples to test.  The samples range from the earliest human species to modern human DNA samples.  By testing these samples of DNA, the more closely related the DNA bands are in the electrophoresis tank, the more likely the new find is related to that species.  

Why do you think we may want to use monkey DNA as a sample?  Explain.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

The samples have already been collected and it is up to you to decide which ones you want to use.  Collect your samples and record the ones you have chosen.  They are labelled on the side of the tubes.

1. Unknown species sample

2.

3.

4.

5.

6.

Write down three of the most important things to consider when using your micropipette.

1._________________________________________________________________________________________________________________________2._________________________________________________________________________________________________________________________3._________________________________________________________________________________________________________________________

Micropipette 10microlitres of each sample into the microcentrifuge tubes provided.

Pipette the samples into the electrophoresis tanks already prepared on the side bench.  Be sure to dispense the sample vertically into the well making sure you do not go too far into it.  You may damage the gel if you do this.

Plug in the electrophoresis tank, and allow it to develop for 25 minutes.

Draw an illustration of the band migrations in each gel lane on the diagram provided.  Make a legend for the samples you used and the wells you put them into on the following page.
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 Measure the distance of the band from the center of the well to the center of the band.

Record the migration distance in mm for each band migrated in the sample on the table provided.

	Lane #
	Migration distance(mm)
	Migration direction (towards the + or – pole)
	Molecular charge (opposite from the migration direction)

	Lane 1, Fragment A

             Fragment B

             Fragment C

             Fragment D

             Fragment E
	
	
	

	Lane 2, Fragment A

             Fragment B

             Fragment C

             Fragment D

             Fragment E
	
	
	

	Lane 3, Fragment A

             Fragment B

             Fragment C

             Fragment D

             Fragment E
	
	
	

	Lane 4, Fragment A

             Fragment B

             Fragment C

             Fragment D

             Fragment E
	
	
	

	Lane 5, Fragment A

             Fragment B

             Fragment C

             Fragment D

             Fragment E
	
	
	

	Lane 6, Fragment A

             Fragment B

             Fragment C

             Fragment D

             Fragment E 
	
	
	


Based on your information, what conclusions can you make?  Which sample was your unknown most closely related to?  

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Was your newly discovered sample a fraud?  Was it an already existing species of ancient humans?  Are you going to be rich and famous for having discovered a brand new species?  Comment.

_______________________________________________________________________________________________________________________________________________________________________________________
Sketch an evolutionary tree that indicates where your fossil find fits.
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