Hands on DNA: Bacterial Evolution – Technician’s Notes

Lab setup

In each tray (1 per group of 2 students)
· Microtube rack 

· 1x P20 micropipette

· 1x P200 micropipette

· 1x box P20 (white) pipette tips
· 1x box P200 (yellow) pipette tips

· 1x fine tipped marker

· 1x float rack with holes for 0.2ml tubes
· 1x tube diluted food colouring (for micropipette practice) 

· 2x scissors (for RE digest paper exercise)

· 2x pens

· 2x worksheets

If possible the demonstrator should have a tray with a set of this equipment for demonstration purposes.
On each table:

· Power packs (number needed for number of gel tanks you have)

· Gel tanks with lids (set up with pre poured 0.8% agarose gels) – 1 per pair

· Waste tip pot 

· 1.5ml microfuge tubes for pipetting practice

· Bottle of 1x TBE buffer solution (quantity required for number of gel tanks on table, need ~225ml ml per tank)
· Funnel (for decanting 1x TBE back into bottle for reuse at end of workshop – 1x TBE can be used five times)

On demonstrator bench ready for use during workshop:

· 0.2ml pink tubes dried EcoRI enzyme stored in foil pouch with desiccant (may need to be separated before use – provided as strips of tubes) – 3 per group

· DNA samples (see later notes) in ice box – 3 per group

· Paper sequences for restriction enzyme activity – 1 set per 4 students

· 1x (diluted) gel loading buffer (70µl) labelled ‘1x LD’– 1 per group

· 6x gel loading buffer (15µl) labelled ‘6x LD’ – 1 per group
· DNA ruler (see later notes) on ice for gel loading demonstration
· Bacterial evolution game – 1 pack per 4 students

· Counters: 4 colours, large and small

· Mutation cards

· Chance cards

· Spinner

· Dice

· Orange gel viewing glasses – class set

Additional Equipment

· Water bath set to 37˚C

· Vortex mixers
· Microcentrifuge/ picofuge
· Blue-light transilluminators

Before the workshop

Prepare 1x TBE buffer solution (can be done in advance)
This comes in 10x concentrated form and has to be diluted with water to 1x before use. 

For example: For 1 litre 1x TBE, add 100ml of 10x TBE to a measuring cylinder and top up to 1 litre with deionised (preferred) or distilled (acceptable) water.

Prepare agarose gels (on the day of the workshop)
This workshop uses 0.8% agarose gels to ensure good separation of the DNA fragments generated by the restriction digest. They are quite fragile, especially if you are used to higher percentage gels, so handle with care.

Calculate the quantity of 0.8% agarose gel you require (40ml per gel). You will need 0.8g agarose for every 100ml of solution.

· Weigh out the agarose powder using a top-pan balance and add it to a 500ml conical flask. 

· Use a measuring cylinder to measure the required volume of 1x TBE and add this to the agarose. Swirl contents to mix. 

· Microwave on full power for 30-second intervals. After each interval, remove the flask, swirl the contents and check the mixture. All of the agarose powder needs to have completely melted and there should be no lumps or flecks visible in the liquid. Depending on the volume of agarose being prepared, this may take 5-10 minutes.

· Allow to cool a little and add 10µl SYBR-Safe DNA stain per 100ml of solution (the stain is supplied at 10,000x concentration). 
· Set up gel trays with casting gates as appropriate and carefully pour in 40ml molten agarose. Make sure there are no bubbles or gaps, and then carefully place the comb into the slots, making sure all teeth are submerged in the agarose. Leave to set at room temperature (takes about 20 minutes).

· When set, carefully remove casting gates* and place gel tray into the gel tank. Ensure that the wells are at the same end as the negative electrode. You may choose to leave the comb in the gel until after the buffer is added by the students, as the buffer acts as a lubricant and prevents damage to the wells which can be caused by removing the comb.
*There is a risk that the rubber casting gates may stick to the gel and cause it to tear, especially at the end with the wells as these create a weak point in the gel. To prevent this, carefully run a white pipette tip along the end of gel to separate it from the rubber before removing the casting gate.
HEALTH AND SAFETY

Molten agarose can superheat and boil over after it looks settled. Wear eye protection and heat resistant gloves and always wait a few seconds before swirling the flask after heating.

When handling the concentrated SYBR-Safe stain wear gloves and discard gloves and tips into chemical waste if possible.
Prepare DNA samples (can be done on receipt of reagents and stored in freezer)

The Bacterial Evolution kit contains six tubes of DNA, labelled A, B, 1, 2, 3 & 4. 
These need to be aliquoted into single-use tubes for the students:

· Label a class set of tubes, matching the colours to those of the master tubes. For a full class you will need 16 each of A and B and 4 each of 1, 2, 3 & 4 (this gives one spare of each).

· Add 25µl DNA to each tube (students use 20 µl).
· Each group will need 3 DNA samples: 1x A, 1x B and one of either 1, 2, 3 or 4.

· The aliquoted DNA samples can be stored in the freezer until needed.
If you store your samples in the freezer, take them out and place in the fridge to defrost on the morning of the workshop and spin down briefly in a microcentrifuge before handing out to students (in ice pots). This spin ensures that all liquid is at the bottom of the tube.
Prepare DNA Ruler
This is provided as 25µl concentrated DNA solution, which must be diluted with 1x TBE and have loading dye added before use. Once prepared the DNA ruler should be stored at -20°C and thawed out before use in the same way as the DNA samples.

· Briefly spin down DNA ruler tube (contains 25µl DNA solution)

· Add 315µl 1x TBE

· Add 34µl 6x loading dye

· Mix well and spin down again. 

If you will be using multiple demonstrators to load the DNA ruler onto student gels you may wish to aliquot the ruler into several smaller aliquots.
Prepare Loading dye
During the workshop students need both diluted (1x) and concentrated (6x) loading dye. The diluted dye is for gel loading practice and the concentrated dye is added to their DNA samples prior to loading them on the agarose gels.
Diluted (1x) loading dye (for gel loading practice): 

· 150µl 6x loading dye + 750µl 1x TBE (or water) [900µl total]
· Dispense 15x 70µl aliquots into 1.5ml tubes, labelled ‘1x LD’
N.B. This can be made in larger quantities and stored at room temperature.

Concentrated (6x) loading dye (for addition to DNA samples prior to loading):

· Dispense 15x 15µl aliquots into 1.5ml tubes, labelled ‘6x LD’
Prepare RE activity paper exercise

Print out multiple copies of the four DNA sequences, enough for one per student. 
If using a normal office printer, print onto A3 paper, guillotine into strips and stick the two pieces of each sequence together using tape.

Prepare worksheets and evaluation forms

Print out copies of the student worksheet (at least one per group) and evaluation forms for all students and any teaching staff accompanying them.

Supplier Information

SYBR-Safe DNA stain
Invitrogen
www.invitrogen.com 

SYBR® Safe DNA gel stain, 10,000x concentrate in DMSO
Cat no. S33102

Life Technologies Ltd

3 Fountain Drive

Inchinnan Business Park

Paisley

PA4 9RF

Phone: 0141 814 6100
FAX: 0141 814 6260
Email: ukorders@invitrogen.com
Bacterial Evolution kits (contain all other consumables required):

National Centre for Biotechnology Education (NCBE)

www.ncbe.reading.ac.uk

Contact: Dr John Schollar

National Centre for Biotechnology Education
University of Reading
2 Earley Gate
Whiteknights
READING
RG6 6AU


Tel: 0118 987 3743

Fax: 011 89 75 01 40

Email: j.w.schollar@reading.ac.uk
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