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Perry Lab Micropipette Training 
Generally, biology laboratories use very small volumes of DNA and reagents. Dispensing these volumes require the use of 
adjustable micropipettes. This training will illustrate how to properly care for our lab equipment, set a micropipette, and 

take up and expel a volume of liquid. 
 

Common Metric Conversions 
We, like other scientific labs around the world, use the metric system of measurement. 

Familiarize yourself with the base units and their conversions below. 
 

Base Unit 
Volume = liter (L) 
Mass = gram (g) 

 
1 mL H2O weighs 1 g 

Commonly Used Prefixes Symbols Factor 
giga G 1 000 000 000 109 

mega M 1 000 000 106 

kilo k 1 000 103 

Base Unit  1 100 
milli m 0.001 10-3 

micro µ 0.000 001 10-6 

nano n 0.000 000 001 10-9 

pico p 0.000 000 000 001 10-12 

 

1 mL = 0.001 L or 1/1,000 L à 1,000 mL = 1 L 
1 µL = 0.001 mL or 1/1,000 mL à 1,000 µL = 1 mL 

1 µL = 0.000001 L or 1/1,000,000 L à 1,000,000 µL = 1 L 
 

Perry Lab Micropipettor Models and Volumes 
Most lab work can be completed by utilizing our single-channel micropipettes, i.e. pipettes that can only dispense one 
volume at a time. These are located on racks on our lab bench – we use Rainin [blue] or Eppendorf [gray] pipettes. We 
also have multi-channel micropipettors that can dispense 8 volumes at a time, but these require a bit more practice to 

handle effectively. 
 

Model Volume Ranges (µL) Tips to Use (AvantGuard) 
P10 0.5-10 10 µL 
P20 2-20 20 µL 

P200 20-200 200 µL 
P1000 100-1,000 1000 µL 

 
 P10 – 5 µL P20 – 15 µL P200 – 150 µL P1000 – 500 µL 

How to Set/Read 
a Micropipette 

(decimal or end of range) 

0 1 1 1 0 
5 5 5 5 5 
0 0 0 0 0 

    0  
 
CAUTIONS – Micropipettes and your samples are valuable, please adhere to the following guidelines: 
ê Set pipette volume only within the range specified for that micropipette, never beyond! Also try to select a pipette 

where your intended volume falls within the range, not on the very end. 
ê Do not allow liquid to accidentally run into the piston – always keep micropipette in a vertical position and only 

immerse tips in solution. 
ê Use your thumb to control the speed of the plunger while taking up/ejecting fluid. The slower the better, especially 

for more viscous solutions. 
ê Avoid cross contamination: always use a fresh pipette tip for each solution, never handle tips with fingers, watch 

where you are breathing. 
ê Make sure tip is secure before taking up fluid (double tap). 
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Practice Setting, Handling, and Accuracy 
How to Take Up Sample 
1. Before you pick up the micropipette: 

a. Label a 1.5-mL microcentrifuge tube with your initials. 
b. Open cap/lid of “TRAINING” tube from which you are taking liquid. «Do not touch the underside/inside of lid. 

2. Set volume of micropipette of your choice. 
3. Hold micropipette in one hand, open tube in the other. Both should be almost vertical and near eye level. «Do not 

breath/spit in tube – see CAUTIONS. 
4. Depress plunger of micropipette to the first stop, and hold it in this position. 
5. Dip tip into solution, and draw fluid into the tip by slowly releasing the plunger. «See CAUTIONS. 
 

How to Expel Sample 
1. Open cap/lid of your initialed tube. «Do not touch the underside/inside of lid. 
2. Hold micropipette in one hand, open tube in the other. Both should be almost vertical and near eye level. «Do not 

breath/spit in tube – see CAUTIONS. 
3. Touch the micropipette tip to the inside wall of your initialed tube. This creates a tiny surface tension effect which 

helps coax fluid out of the tip. 
4. Slowly depress plunger of micropipette to the first stop to expel most of the liquid, and then to the second stop to 

expel the last bit of fluid left in the tip. Hold the plunger down in this position. 
5. Slowly remove tip out of the tube, keeping the plunger depressed to avoid sucking any liquid back into the tip. 

Release thumb when tip is free of tube. 
6. Eject tip by depressing the button on top of the micropipette. 
 
Checking Your Accuracy [Part 1] 
How much should 1 µL of water weigh? Density of H2O = !"""	$	%&'

!	(	%&'
 

1000	𝑔	𝐻-𝑂
1	𝐿	𝐻-𝑂

	𝑥	
1	𝐿	𝐻-𝑂

1000	𝑚𝐿	𝐻-𝑂
= 	

1000	𝑔	𝐻-𝑂
1000	𝑚𝐿	𝐻-𝑂

	→	
1	𝑔	𝐻-𝑂
1	𝑚𝐿	𝐻-𝑂

	𝑥	
1000	𝑚𝑔	𝐻-𝑂
1	𝑔	𝐻-𝑂

	𝑥	
1	𝑚𝐿	𝐻-𝑂

1000	𝜇𝐿	𝐻-𝑂
= 	
1	𝑚𝑔	𝐻-𝑂
1	𝜇𝐿	𝐻-𝑂

 
 

What about 20 µL? 20 mg, or 0.02 g 
 

1. Place a square of Parafilm on the miniature scale and tare [zero out] scale. 
2. Select a volume on a micropipette. Record both the set volume and micropipette model in 1st column below. 
3. Follow above instructions to take up then expel that volume of water into the weigh boat. Record the mass of the 

water sample below, then tare the scale again to measure the mass of the next water addition. 
4. Repeat Step 3 at least 5 times. 
5. Repeat Steps 1-4 with another volume, record in 2nd column below. 
6. Repeat Step 5 with another micropipette, record in 3rd column below. 
 

Micropipette Model: _________ 
Set Volume: _________ µL 

Micropipette Model: _________ 
Set Volume: _________ µL 

Micropipette Model: _________ 
Set Volume: _________ µL 

Mass of 1st addition H2O: _________ Mass of 1st addition H2O: _________ Mass of 1st addition H2O: _________ 
Mass of 2nd addition H2O: _________ Mass of 2nd addition H2O: _________ Mass of 2nd addition H2O: _________ 
Mass of 3rd addition H2O: _________ Mass of 3rd addition H2O: _________ Mass of 3rd addition H2O: _________ 
Mass of 4th addition H2O: _________ Mass of 4th addition H2O: _________ Mass of 4th addition H2O: _________ 
Mass of 5th addition H2O: _________ Mass of 5th addition H2O: _________ Mass of 5th addition H2O: _________ 

 
Checking Your Accuracy [Part 2] 
1. Pipette 200 µL of water into a 1.5-mL microcentrifuge tube. 
2. Try to split the 200-µL portion from the first microcentrifuge tube (Step 1) into four 50-µL portions in four new tubes. 
3. Pour out the water, then repeat Steps 1-2 with a smaller quantity of water to start with (100 µL, 40 µL, etc.) Record 

notes on your progress below. 
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Perry Lab Stoichiometry Training 
Common Abbreviations 

RT = room temperature rxn = reaction 
DI H2O = distilled water qH2O = sterile, nuclease-free, “quantitative” water 

 

Definitions 
- Mole = 6 x 1023 elementary entities (atoms, molecules, ions, electrons, etc.) of a given substance 
- Molecular mass (weight; MW) = mass of one mole of a substance; ex: NaCl has a molecular mass of 58.46 g/mole 
- Molarity = a measure of concentration of a substance dissolved in water, given in moles per liter 

o A solution with a molarity of 1 (1 M) has one mole of a solution dissolved in 1 liter of H2O 
o A 1 M NaCl solution has 58.46 g of NaCl dissolved in 1 L of H2O 

 

How to Calculate… 
1. Molarities 

Example – To make up 100 mL of a 5M NaCl solution: 
58.46	𝑔	NaCl
1	𝑀	NaCl 	𝑥	

5	𝑀
1	𝐿 	𝑥	

1	𝐿
1000	𝑚𝐿 	𝑥	100	𝑚𝐿 = 29.23	𝑔	NaCl 

Dissolve 29.29 g NaCl in water and bring to a final volume of 100 mL. 
 

2. Percent Solutions 
Percentage (w/v) = weight (g) in 100 mL of solution  Percentage (v/v) volume (mL) in 100 mL of solution 
Example – To make a 0.7% (w/v) solution of agarose in TBE buffer, weigh out 0.7 g of agarose and bring up to volume 
to 100 mL with TBE buffer. 
 

3. Weight/Volume Solutions 
This is the usual concentration (mass/volume) for nucleic acids. A 1 mg/mL solution contains 1 mg of X per mL of 
solution. We often collect concentrations of our DNA samples in ng/µl. 
Example – To make 5 mL of a 200 µg/mL solution of DNA: 

5	𝑚𝐿	(volume)	𝑥	
200	𝜇𝑔
1	𝑚𝐿 	(concentration) = 1000	𝜇𝑔	of	DNA	(or	1	𝑚𝑔) 

Example – If the stock DNA is at 10 mg/mL: 

1	𝑚𝑔	(mass	needed)	𝑥	
1	𝑚𝐿
10	𝑚𝑔 	(stock	DNA	concentration) = 	0.1	𝑚𝐿	stock	DNA+ 4.9	𝑚𝐿	qH2O/buffer 

 

4. “X” Solutions 
Many enzyme buffers are prepared as concentrated solutions, e.g. 5X or 10X (five or ten times the concentration of 
the working solution). These concentrated solutions are then diluted such that the final concentration of the buffer in 
the reaction is 1X. 
Example – To set up a restriction digestion in 25 µL, one would add 2.5 µL of a 10X buffer, the other reaction 
components, and qH2O to a final volume of 25 µL. 

 
Preparation of Working Solutions from Concentrated Stock Solutions 
Many buffers in molecular biology require the same components but often in varying concentrations. To avoid having to 
make every buffer from scratch, it can be useful to prepare several stock solutions and dilute as needed. 
Use the following equation to calculate the amount of stock solution needed: 

𝐶!𝑉! = 	𝐶-𝑉- 

C1 = initial concentration, or concentration of stock solution (AKA Ci) 
V1 = initial volume, or amount of stock solution needed (AKA Vi) 
C2 = final concentration, or desired concentration of final solution (AKA Cf) 
V2 = final volume, or desired amount of final solution (AKA Vf) 

Example – To make 100 mL of TE buffer (10 mM Tris, 1 mM EDTA), combine 1 mL of a 1 M Tris solution and 0.2 mL of 0.5 
M EDTA and 98.8 mL qH2O. 

1000	𝑚𝑀	stock	Tris	𝑥	𝑉! = 10	𝑚𝑀	Tris	𝑥	100	𝑚𝐿 →	𝑉! = 	
1000	𝑚𝑀 ∗𝑚𝐿
1000	𝑚𝑀 = 1	𝑚𝐿	stock	Tris 

 

500	𝑚𝑀	stock	EDTA	𝑥	𝑉! = 1	𝑚𝑀	Tris	𝑥	100	𝑚𝐿 →	𝑉! = 	
100	𝑚𝑀 ∗𝑚𝐿
500	𝑚𝑀 = 0.2	𝑚𝐿	0.5	M	EDTA 
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Questions 
1. DNA extractions and/or cleanup uses 70% ethanol (EtOH). How would you prepare 50 mL of 70% EtOH (i.e., what 

volumes of 100% EtOH and H2O would you combine? 
50	mL	total	𝑥	0.70 = 35	mL	EtOH 

50	mL	70%	EtOH − 35	mL	EtOH = 15	mL	H2O 
 

2. 50X TAE buffer contains the following, which are dissolved then brought up to 1L with qH2O: 
242 g Tris [MW = 121.14 g/mole] 
100 mL 0.5 M EDTA [MW 372.24 g/mole] 
57.1 mL glacial acetic acid [99.8%, 17.4 M, MW = 60.05 g/mole] 
Calculate the molarity of each component in the final 50X TAE buffer stock. 

 
 
 
 
3. How would you make 1 L of 1X TAE buffer with the 50X TAE buffer stock (i.e. what volumes of 50X TAE buffer and 

qH2O would you combine)? 
 
 
 
4. Using the MW given in Question 2, calculate the amount of EDTA required to make 2 L of 0.5M EDTA. 

 
 
 

5. Our lab typically runs out DNA on 2% agarose gels. How much agarose is needed to make 30 mL of a 2% w/v solution? 
 
 
 
6. You need to shear 1000 ng of your DNA extract before going into library prep. What is the volume of 20 ng/µL DNA 

required, and what volume of qH2O do you need to add to obtain the correct volume for a Covaris tube (115 µL)? 
 
 
 
7. Primers are shipped to us as pure, dry DNA. We need to resuspend them in qH2O to use them. Our standard primer 

stock concentration is 10 µM. How much qH2O would you add to 31.8 nmoles of DNA to get a final concentration of 
10 µM? 
 
 
 

8. Below is a recipe for a PCR with the stock concentrations of each reagent supplied. How many µL of each would you 
need to get the required final concentrations in a 20 µL rxn? And how much qH2O would you add? 

 Stock Concentration Final Concentration 
Buffer 5X 1X 
MgCl2 25 mM 2.5 mM 
dNTPs 2.5 mM 0.25 µM 
Forward primer 10 µM 1 µM 
Reverse primer 10 µM 1 µM 
Taq 5 units/µL 0.5 units/µL 
DNA 10 ng/µL 1 ng/µL 

 


