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Practice Lab Exercises
Title of Lesson: Practice Lab Exercises:  Pipetting and Gel Loading

Objectives:   
Learn to read, adjust and use pipets

Learn to visually estimate volumes



    
Learn to successfully load a gel

Designed by: Laurie Hall and Dr. Simona Bartl (sbartl@mlml.calstate.edu) 
Background

This activity fulfills the following Science Standards:

· California State
· Chemistry 

· Grade 8:6c

· Grades 9-12: 6, 7, 8, 10a

· Biology

· Grade 7: 2e, 3a

· Grades 9-12: 2, 4, 5

· Investigation and Experimentation

· Grade 7: a

· Grade 8: a

· Grades 9-12: b

· National (grades 6-12)
· Content Standard A: Science as Inquiry

· Content Standard C: Life Science

· Content Standard E: Science and Technology
Safety

When working with chemicals, always wear a lab coat, disposable gloves, and protective goggles.  For more information about chemicals, consult the appropriate material safety data sheets (MSDSs). 

Materials/Resources 

The following materials are needed to complete this lesson.  Organize students into groups (4 per group is recommended). 
· 1.5 ml of water (1 microtube per student)

· Food coloring (a few drops, add to water)

· 50 μl loading dye (1 microtube per group)

· 1% Agarose gels (3 are ideal, but the lesson can be completed with 2)

· TAE running buffer (enough to fill gel boxes)

· Parafilm (1, 2x2 inch square per student)

· 1.5 ml microcentrifuge tubes, empty (1 per student) 

· Pipette tips (1 box each of 200 μl and 1000 μl per group)

· Pipetters (1 set of 20 μl, 200 μl, and 1000 μl per group)

· Tube racks (1 per group) 

· 50 ml (or larger) beaker (1, to mix water and food coloring in pre-lab)

· Calculator (1 per student)

· Microcentrifuges (2 are ideal, but the lesson can be completed with 1)

· Vortexer

· Gel electrophoresis box (1 for each agarose gel)

· Gloves (1 pair per student)

Procedure                     
Time needed for lesson:

· Pre-lab: Less than one hour

· Lab: One 50-minute period

Pre-lab: 

1. Prepare 1% agarose and pour gels (allow at least one hour for the gels to cool).

2. Cut 2x2 squares of parafilm.

3. Mix one drop of food coloring for every 10 ml of water in a beaker.  (Dyeing water will make volumes easier to see and is recommended for practice exercises.)

4. Aliquot 1.5 ml colored water into 1 - 1.5 ml tube for each student.

5. Aliquot 50 μl loading dye into 1 - 1.5 ml tube for each group.

6. Write the equation for calcμlating percent error on the board.

7. Set up gel boxes with agarose gels and buffer.

Pipetting Lab Exercise:

The purpose of this exercise is to practice transferring small volumes of liquid using a pipetter.  The proper use of a pipetter is the most fundamental and important skill in a molecular lab, as the success of all applications is dependent upon correctly setting them up.  
1. Using the table below, calculate the “Expected Final Volume” in each row by multiplying the volume of water to be transferred (Volume) by the number of times you will transfer the water (Quantity).  Record this number in the “Expected Final Volume” column of table.  

2. Label empty 1.5 ml tube with your initials.

3. Transfer the specified volume of colored water (Volume) to the empty, labeled 1.5 ml tube the desired number of times (Quantity), according to the table below.  For example, in the first step you will set a p1000 pipetter to 255 μl and transfer this volume of water into the empty tube a total of 3 times.  

Remember, you are practicing for work with real reagents so you should try to prevent contamination of your sample.  You can do this by ejecting the liquid from your pipette tip into your 1.5 ml tube without touching any liquid already in the tube.  If you do touch the liquid in the tube, be sure to change your pipette tip before the next transfer.  Do not touch the inside of the tube with your fingers because you could contaminate the sample.

4. After pipetting the total volume in one row, cap your tube and mix the liquid by vortexing or flicking the tube with your finger.

5. Centrifuge at 2,000 rpm for 5 seconds to bring the liquid to the bottom of the tube. 

Be sure that the microcentrifuge is balanced and the inner lid is secure before turning it on!

6. Remove your tube from the microcentrifuge.  Uncap your tube and use a pipetter to measure the final volume of water in your tube.  Record this number in the “Actual Final Volume” column of your table.

A recommended technique is to set your pipetter to a volume 10% larger than the expected volume (ex: 165 μl if the expected is 150 μl).  Pipette up the entire contents to be checked, and then reduce the pipetter volume by twisting the adjuster knob until the liquid just barely reaches the tip of the pipette.  You can then read the actual final volume as the adjusted pipetter setting.

7. Eject the water from your tube back into its original 1.5 ml tube.

8. Finally, calculate the “Percent Error” for each exercise using the following equation:




Expected Final Volume – Actual Final Volume   X 100  =  Percent Error

                                          Expected Final Volume   
9. To complete this portion of the exercise, repeat steps 2 through 8 for all of the volumes listed in the table. 

	Pipetter
	Volume (μl)
	Quantity
	Expected Final Volume
	Actual Final Volume
	Percent Error

	P1000
	255
	3
	
	
	

	P200
	52.5
	4
	
	
	

	P20
	12.75
	4
	
	
	

	P20
	1.25
	5
	
	
	


Volume Estimation Exercise:
The purpose of this exercise is to become visually familiar with the volumes you will be pipetting over the next few weeks.  Even seasoned scientists can become distracted and grab the wrong pipetter, so being able to look at the liquid in a pipette tip and realize that it contains 100 μl instead of 10 μl is a useful skill to have, and can save you time and money in the lab.

1. Choose a volume and pipette that amount of water into a tip.

2. Have your partner guess the volume. 

3. Repeat with different volumes, using all 3 pipetters.

4. Switch roles & have fun!

Gel Loading Lab Exercise:

1. Set your p20 pipetter to 10 μl.  Pipette up 10 μl of loading dye.

2. Use the 10 μl of loading dye to make 5 equal-size drops of dye on your square of parafilm. You will only use a total of 10 μl of dye.  Each drop will be formed by pipetting out a fraction of the dye (approximately 2 μl per drop).

3. Pipette up 10 μl of water.

4. Dispense the water onto the first dot of loading dye on your parafilm. Slowly mix the dye and water together by repeatedly pipetting in and out (2-3 times).

5. Pipette up 10 μl of the dye and water mixture.

Some liquid will remain on the parafilm because your mixture is approximately 12 μl (2 μl dye, 10 μl water).

6. Slowly load the liquid into a well of an agarose gel.

 Be sure to insert your pipette tip directly over an empty well, but beneath the surface of the buffer. Lower the pipet tip into the well prior to ejecting contents.  Take care not to puncture the bottom of the well.  

7. Repeat steps 3 through 6 until you have filled 5 wells on the agarose gel.  

In an experiment, a new pipette tip would be used with each repetition to avoid sample contamination.  However, during this practice,  the tip may be reused.




Copyright 2008, MLML – NSF ITEST Program, p. 1

