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Micropipetting:  
An Important Laboratory Skill for Molecular Biology
Concept
 In the lab, work with DNA and enzymes frequently involves measuring very small volumes, often in the microliter range.  A microliter (µl) is one millionth of a liter.  To make these precise measurements, molecular biologists use a precision tool called a micropipette.  This tool is as basic to their lab work as a hammer is to a carpenter.  

Micropipettor Parts

Micropipettors are produced by various manufacturers, but they all share some common features. The basic micropipettors parts are:

	


· Plunger button - has two resistances points. Try both so you are familiar with them. The volume range the micropipettor can dispense is usually written on the top of the plunger button. 

· Tip ejector button - depresses to release used tips.

· Volume adjustment dial – adjust to set the volume to be accurately measured and transferred.

· Digital volume indicator - displays the exact quantities to be measured in microliters.

· Shaft - holds the parts responsible for the displacement of the air in the tip and accommodates the disposable tips.

· Disposable tips - plastic tips color coded by size, which hold the liquid to be measured and transferred. After each use, it is important to release the tips into a designated container for disposables. Do not point the micropipettor towards anyone while ejecting tips.

Setting the Volume

The two most prevalent units of liquid measurement in molecular biology are the milliliter (mL) and the microliter (µL).  Use the following information to calculate metric volume conversions:

1 liter = 1000 mL




1 mL = 0.001 liter 

1 liter = 1,000,000 µL




1 µL = 0.000001 liter

Micropipettes are adjustable and come with different volume ranges.  Some micropipettors measure volumes up to 5 milliliters, but generally micropipettors are used to measure and dispense volumes smaller than one milliliter. Each micropipettor has an upper and lower volume dispensing limit. The lower limit is usually 10% of the upper limit. Most micropipettors have the volume ranges stated on the top of the plunger. 
Select a pipette that has a volume range that includes the volume you will use.  Do not use pipettes for volumes outside of their intended range!!  The range of volumes (in µL) is indicated on the top of the micropipette. 
· P-10 indicates the pipette can measure up to 10 µL
· P-100 indicates the pipette can measure up to 100 µL

· P-1000 indicates the pipette can measure up to 1000 µL

Select the desired volume to be measured by rotating the volume adjustment knob.  Each size of micropipettor has a different readout.


Inserting the Tip
1. Select the correct size tip.

2. Lift the lid off the tip container without touching the tips with your hands.

3. Insert the micropipettor shaft into a tip and press down firmly. This should attach the tip to the micropipettor.

4. Remove the micropipettor with tip attached from the box.
Loading the Tip
1. Holding the micropipettor vertically, push the plunger button to the first resistance point.

2. While holding the plunger button down at the first resistance point, immerse the disposable tip into the liquid sample.  Be careful only to immerse the tip and not the shaft of the micropipettor into the sample.
3. Slowly release the plunger button and watch as the liquid to be measured is drawn into the tip. It is important to do this slowly, or you will create bubbles and “splash” the liquid inside the tip. Splashing contaminates the sample, the shaft and the piston space inside the shaft.  

4. Withdraw the tip from the sample. Slip the filled tip out, moving it along the inside of the vessel to dislodge excess liquid adhering to the outside of the tip.  If air is noted in the tip during intake, dispense the sample back into the reagent vessel, repeat more slowly and evenly.  If air is noted a second time, discard the tip and use a new one.
Transferring the Liquid 

1. Always keep the micropipette in a vertical position when there is liquid in the tip.  In a horizontal position, fluid can leak back into the piston. 

2. Holding the micropipettor vertically, place the tip in the receiving tube and gently dispense the sample by depressing the plunger button. Push the plunger to the second resistance point to discharge all the liquid.
3. To remove the pipette from the dispensing location, keep the button depressed and slide the tip along the inside of the vessel or the gel well.  This prevents sucking liquid back into the tip.

4. Discard the tip in a waste container by depressing the tip ejector button.

Don't rotate the volume adjuster beyond the upper or lower range of the pipette.
Don't use a pipette without a tip in place.  
Doing so could ruin the precision piston that measures the volume of fluid.

Don't lay down a pipette that has a filled tip. 
 Fluid could run back into the piston.

Don't let the plunger snap back after withdrawing or ejecting fluid.  
Doing so could damage the piston.

Centrifuge Instructions
· Be sure the caps on all tubes are closed.
· The centrifuge must always be balanced.  You cannot for example, insert only one tube into the centrifuge.  Spinning an unbalanced arrangement will damage the motor of the instrument.  Use an extra empty tube if necessary for balancing.

· After you have closed the lid of the centrifuge, give the tubes a 1-3 second spin.  This will mix and pool all the reagents into a droplet in the bottom of each tube. 

· Wait for the rotor to stop before opening the centrifuge lid. 
Micropipetting:  

STUDENT QUESTIONS





Name:___________________________

1. Complete the following conversions:
a. 1 µL = ________ mL 
b.  _______ µL = 1.5 mL
c. 100 µL = _______ mL 
d. _______ µL = 0.06 mL
e. 250 µL = _______ mL 
f. _______ µL = 0.003 mL

2. Put the following volumes in order from largest to smallest.
a. 2.5 mL, 250 µL, 0.025 mL, 2.5 µL


_________, _________, _________, _________.
b. 100 µL, 0.01 mL, 250 µL, 0.015 mL


_________, _________, _________, _________.

3. Explain the reason for each of the following rules: 
a. Always set the micropipette within its designated range. 
b. Always use a micropipette with a tip.
c. Always hold a loaded micropipette in a vertical position. 
d. Always release the micropipette plunger slowly.
4. Observe the volume of liquid that is measured by micropipettes A, B, C and D.

 

 
a. Which micropipette (A, B, C or D) is the P-10? ________ 

What is its range? ___________
b. Which micropipette (A, B, C or D) is the P-20? ________ 

What is its range? ___________
c. Which micropipette (A, B, C or D) is the P-200? _______ 

What is its range? ___________
d. Which micropipette (A, B, C or D) the P-1000? ________ 

What is its range? ___________
5. Select the appropriate micropipette below and show what the dial should read to measure each of the following amounts of liquid (a-d).  
a. 150 µL 
b. 1.5 µL 
c. 300 µL 
d. 17.3 µL

6. Why is it important to balance a centrifuge before turning it on?
7. Show how you would arrange the given number of tubes in each centrifuge to balance the load.  Color in the circles that will hold tubes, and label any balance tubes that are necessary.  

Micropipette Practice Mini-lab:  

Purpose:  (WRITE THIS INTO YOUR LAB BOOK)

To learn to accurately use micropipettes and to measure volumes using metric units.  

Part A:  Estimating Volumes
· Create a complete data table in which to:

a. Draw the predicted size drops of volume 1 µL, 5 µL, 10 µL, 20 µL, 50 µL, 100 µL and 500 µL. 

b. Draw the actual size drops of volume 1 µL, 5 µL, 10 µL, 20 µL, 50 µL, 100 µL and 500 µL. 

c. Indicate which pipette is being used for each volume (i.e. p-1000)
*****this table should take up an entire page in the lab book*** 
· Predict the size of drops for each of the volume values listed above.  When your predictions are complete, get a stamp from Ms. vB before you begin pipetting. 

· Selecting the correct pipette for each volume, practice measuring 1 µL, 5 µL, 10 µL, 20 µL, 50 µL, 100 µL and 500 µL.  Drop the liquid directly onto the lab stations and visually compare the sizes.  Work on your technique.  Be smooth.  Try to pick up and dispense the same drop several times.  Draw the actual size of each droplet in your table.  

Part B:  Pipetting into Gels
· Create a complete data table in which to record your accuracy when pipetting into practice gel wells.  Your table should indicate your trial number (practice at least 10 times) and whether or not you were able to successfully pipette into the well without breaking it.   
· Practice pipetting into a well in a piece of agarose gel at least 10 times.  Pipette 5 µL into the well.  Record your accuracy in your data table.  NOTE:  each gel has enough wells for three people to practice.  Each person using the gel should use a different color of dye. 
· Calculate your overall percentage of accuracy.  Show your work.  
· Answer the following in complete sentences:

· Did your pipetting accuracy improve with practice?  Why or why not?

· List three things must you remember to do when pipetting during the upcoming restriction enzyme and electrophoresis lab. 
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