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PCR Purification
Title of Lesson: Purification of CO3 PCR Product for DNA Sequencing

Objective:  Purify single or double-stranded DNA fragments from PCR reactions in preparation for DNA sequencing 

Designed by: Hilary Hayford and Dr. Simona Bartl (sbartl@mlml.calstate.edu), modified from Qiagen QIAquick PCR Purification Handbook
Background

This activity fulfills the following Science Standards:

· California State
· Chemistry 

· Grade 8: 6c

· Grades 9-12: 6, 7, 8

· Biology

· Grade 7: 2e, 3a

· Grades 9-12: 2, 7

· Investigation and Experimentation

· Grade 7: a, b

· Grade 8: a

· Grades 9-12: a, 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).  Sheets for all Qiagen kit components are available online at www.qiagen.com/ts/msds.asp
Buffer PB contains guanidine hydrochloride, which can form highly reactive compounds when combined with bleach.  If liquid containing these buffers is spilt, clean with suitable laboratory detergent and water.

Buffer PB also contains isopropanol which is flammable, harmful if swallowed or inhaled and irritating to eyes and skin.  In case of contact with eyes, rinse immediately with plenty of water and seek medical advice.  If swallowed, seek medical advice immediately and show container or label.

Materials/Resources 

In order to complete this lesson, the following materials are needed for 40 PCR purifications.  

· DNA product from a PCR reaction

· Qiagen QIAquick PCR purification kit (contains QIAquick Spin Columns, 2ml collection tubes, Buffer PB, Buffer PE concentrate, Buffer EB, handbook.  Store at room temperature for up to one year; see handbook for longer storage.)

· 100% ethanol

· 1.5 ml centrifuge tubes (1 per purification; 4 per group for aliquotted reagents) 

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

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

· Tube racks (1 per group) 

· Liquid waste containers with lid for non-hazardous waste (e.g. plastic 50 ml tubes, 1 per group)

· Solid waste containers (e.g. plastic 500 ml beakers, 1 per group)
· Microcentrifuges (1 is sufficient, more will reduce time to complete lab; must spin up to 13,000 rpm)

· Vortexer

· Gloves (1 pair per student)

· Safety glasses/goggles (1 pair per student)

Procedure                     
Time needed for lesson

· Pre-lab: 1 hour for 40 purifications

· Lab: one 50-minute period

Pre-lab: 

1. Add 100% ethanol to Buffer PE and gently invert to mix.  See bottle for volume-- actual volume varies with kit size. 

2. Label one 1.5 ml tube per reagent per group.  Aliquot reagents into volumes large enough to be used by each member of the group.  Each reagent should be in its own tube.  The following table shows volumes needed for each purification reaction and the suggested volume to aliquot per group of 4 purifications.  Always aliquot reagents for one purification more than needed as some of the reagent volume will stick to the tube. 
	Reagent
	1 Extraction
	4 Extractions

	Buffer PB
	200 (l
	800 (l

	Buffer PE (w/ ethanol)
	750 (l
	3000 (l

	Buffer EB
	50 (l
	200 ml


3. Distribute 4 tubes of PCR reaction product from a previous experiment, 1 tube of each Buffer PB and Buffer EB, 2 tubes of Buffer PE w/ ethanol and 4 - 1.5 ml tubes; 4 spin columns (each in a 2 ml collection tube) to each station.

QIAquick kits come with extra collection tubes that collect liquid waste during centrifugation.  We have adapted this protocol to use one collection tube per extraction to reduce waste.  If desired, new collection tubes may be used at steps 5 and 7.  See the QIAquick handbook for more information.

Lab:

The purification process removes primers, nucleotides, polymerases and salts from PCR products. QIAquick spin columns can be used on products ranging from 100 bp to 10 kb.  

This protocol is designed for each group of students to purify their own PCR products.  Suggested organization is: 

(1) One PCR purification per student and 4 students per group OR 

(2) Two PCR purifications per student and 2 students per group 

***Attempting more than 40 purifications per class is not recommended.

***When pipetting, remember to not touch the tube contents already present when adding reagents, and to use clean, new pipette tips for each step!!! 

1. Label each of the following with the name of your sample:

a. One spin column with 2 ml collection tube 

b. One capped 1.5 ml tube for purified DNA 

2. Add 200 ul of Buffer PB to 40 ul of the PCR sample.  (The ratio is 5 volumes of Buffer PB to one volume of sample.  If you have a different volume of PCR product, adjust accordingly.)  Mix by gently pipetting up and down several times.  Discard tip.
It is critical to mix well at this step.  However, remember that pipetting must be gentle to avoid splashing out of tube.  Use p200 pipetter as p1000 pipetters do not fit into PCR tubes.

***At each step involving the Spin Column, always take care not to touch the column material (the flat white surface) or the column sides with your pipette tip. 

3. To bind DNA, carefully uncap your sample tube, and transfer the ENTIRE mixture to the labeled Spin Column.  Discard tip.

A quick way to transfer the mixture is to pour it onto the Spin Column, then use the pipetter to transfer any residual liquid that has remained in the sample tube.  Use p200 pipetter as p1000 pipetters do not fit into PCR tubes.
4. Close the cap and centrifuge at 13,000 rpm for 1 minute.

If your machine does not reach this speed, you can centrifuge at 11,000 rpm for 3 minutes or even longer for slower speeds.
5. Remove the Spin Column from the collection tube, pour the filtrate (liquid) from the collection tube into the liquid waste container to discard, and replace the Spin Column back into the empty collection tube.

6. To wash, carefully drop 750 ul of Buffer PE (with ethanol) onto the middle of each Spin Column.  Discard tip.  Gently close the cap (tube will be full and prone to spilling) and centrifuge at 13,000 rpm for 1 minute.

If your machine does not reach this speed, you can centrifuge at 11,000 rpm for 3 minutes.
7. Remove the Spin Column from the collection tube, pour the filtrate (liquid) from the collection tube into the liquid waste container to discard, and replace the Spin Column back into the empty collection tube.  Centrifuge at 13,000 rpm for an additional 1 minute.

IMPORTANT: Residual ethanol from Buffer PE will not be completely removed unless the filtrate is discarded before this additional centrifugation. 

If your machine does not reach this speed, you can centrifuge at 11,000 rpm for 3 minutes.
8. Remove the Spin Column carefully from the collection tube so it does not touch the liquid.  Place Spin Column in a clean labeled 1.5 ml tube.  Discard the collection tube containing the filtrate.

9. Carefully drop 50 ul of Buffer EB onto the middle of each Spin Column.  Close the Spin Column cap and let the column sit for 1 minute at room temperature.  Leave the 1.5 ml tube cap open, but be very careful not to touch the inside of the cap. 

10. To elute DNA, place tubes with columns into a microcentrifuge with the open caps pointing to the inside of the rotor (i.e. the center) and centrifuge at 13,000 rpm for 1 minute. 

If your machine does not reach this speed, you can centrifuge at 11,000 rpm for 3 minutes.
11. Discard the Spin Column and cap the 1.5 ml tube.  The liquid in the 1.5 ml tube is your purified DNA sample. 

12. Store samples at 4 oC (up to two weeks) or at -20oC (indefinitely).
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