Name: ______________________________ Date: ______________ Class: ____________



What each group needs:
· Labeled tubes with DNA (15l, 12 tubes total, 5x2 suspect’s DNA, 1x2 crime scene) (KEEP ON ICE!)
· Aliquot of restriction enzyme mix (65l) (KEEP ON ICE!)
· Aliquot of sample loading dye (75l)

· Aliquot of agarose

· Aliquot of HindIII ladder (30l, previously heated at 65(C for 5 minutes) (KEEP ON ICE!)
· Ice bucket

· Micropipettes

· Micropipette tips

· Waste container

· Test tube holder

· Test tube float

· Permanent marker

Day 1:

1. Restriction Enzyme Digested DNA

a. Add 10l of enzyme mix to each DNA sample. (5 suspects’ and 1 crime scene’s DNA)

b. Mix each tube by flicking

c. Allow to incubate in room temperature water bath overnight. (alternatively heat at 37(C for 45 minutes)

2. Prepare TAE buffer

a. Dilute 50x TAE buffer to create 500ml of 1x solution.

How many ml of 50x solution is needed create a 500 ml 1x solution? How much water is needed?

3. Pour agarose gels (make 2 per group)
a. Measure out enough agarose to create a 60ml 1% agarose solution.

How many grams of agarose are needed to make 60 ml of 1% agarose solution?

b. Pour 60ml of 1x TAE buffer into 125ml flask.

c. Add the measured agarose to the flask.

d. Teacher will assist with heating solution in microwave. (WILL BE VERY HOT!)
e. Setup gel boxes as instructed. (black wedges correctly positioned)

f. Carefully pour 30ml of heated agarose into each gel box containing a gel comb.

g. Allow gels to cool and solidify for 30 minutes.

h. Cover and store in 1x TAE buffer overnight.

Day 2:

4. Agarose Electrophoresis  

a. Tap centrifuge tubes on table to collect digested and undigested DNA samples and HindIII ladder at bottom of tube.

b. Set up gel box as instructed. (gel with wells towards black terminal)

c. Add enough 1x TAE buffer to gel box to just cover gel.

d. Using a micropipette add 5l of loading dye to each undigested and digested DNA sample. (CHANGE TIPS BETWEEN EACH SAMPLE!!!!)
e. Add 4l of loading dye to the HindIII DNA ladder.

f. Add 15l of preheated HindIII DNA ladder to the first well of both gel boxes.

g. Load 20l of the 6 undigested DNA samples (with loading dye added) to the next 6 wells in the first gel box. (CHANGE TIPS BETWEEN EACH SAMPLE!!!!)
h. Load 30l of the 6 digested DNA samples (with loading dye added) to the next 6 wells in the second gel box. (CHANGE TIPS BETWEEN EACH SAMPLE!!!!)
i. Place top on gel box aligning colored terminals.

j. Turn power supplies ON for both gel boxes. Samples will run towards red terminal.

k. Allow both to run at 200V for 45 minutes.

l. Prepare 100ml of 100x staining solution.

How many ml of the 500x stain dye should be used to create 100ml of 100x solution?

m. Turn power supply OFF after lower dye front reaches bottom of gel.

n. Remove gels from boxes and place gel in 100x stain solution

o. Stain until bands are visible. (about 5 minutes)

p. Recycle stain

q. Rinse gels for 10 seconds under running water

r. Destain gels for 15 minutes in warm water

5. Data collection
a. Observe banding patterns for each sample using white light

b. Compare suspect DNA banding patterns to crime scene DNA banding patterns

c. Determine which suspect was at the crime scene

Class discussion while gels continue to run (approximately 30 minutes)

1. What are restriction enzymes doing to the DNA?

2. What purpose does the gel box serve? 

3. What is making the DNA move through the gel?

4. Do you think DNA has a charge? If so, is it positively or negatively charged?

5. What do you think would happen if terminals were reversed?

6. Why do some DNA fragments move faster than others?

