
 
Restriction Enzyme Digest of Bacteriophage Lambda 

 
PRE-LAB ASSIGNMENT #1 

In order to be ready for this lab, your lab book should be in good order. To have 
your lab book in tip-top shape as well as receive full credit for the pre-lab and 
(perhaps more importantly) the coveted pre-lab stamp, please have the following done 
before the lab begins tomorrow: 
 

1. Write a TITLE for this lab. Be sure to include this title and the 
page your lab starts on in your “Table of Contents”. 

 
2. Write a PURPOSE for this lab (1-2 sentences explaining the main goal 

of the lab) 
 
3. Write a METHODS SUMMARY. 

 
4. CUT & PASTE your PROTOCOL sheet onto the next available page. 

 
5. CUT & PASTE the Lambda DNA restriction map into your lab notebook. 
 

 
PRE-LAB ASSIGNMENT #2 

For Day Two, you will use the procedure and the enclosed lambda DNA restriction map 
to make a prediction. To make your prediction, follow these directions: 
 

a. Cut out the “Gel Prediction Template” and tape it into your lab book. 
 
2. Draw bands to correspond to what you think will happen to the DNA in each tube. 

Answer the following with your prediction: 
a. On your lambda DNA map, answer the following: 

i. How many times does each enzyme cut lambda?  
ii. How many fragments are produced?  
iii. How big will those fragments be?  

b. Where on the gel will those fragments migrate  
to when you run the gel? Draw them on their gel prediction template. 

c. Where will you see the brightest bands?  
(label on  your gel prediction) Prelab stamp (1 & 2) 3  d. Where will you see the faintest bands?  
(label on your gel prediction)   Format 1  

Purpose 2  
Methods summary 1  
Hypothesis/prediction
    (prelab #2) 

4 

 

 
 

Observations/lab 
???’s 

4  

Results 4  
Discussion + Analysis 
chart filled in 

8 
 

 

Analysis question 3  
          TOTAL 30  
 



RESULTS:  

1.  Tape your photo into your lab notebook. Be sure to neatly label the gel (the lanes, the 
charges, and the fragment sizes of the marker DNA lane). Include all information about 
voltage/running time and agarose %. 
 
2.  Quantifying the DNA: Since a known amount of lambda DNA was loaded into the gel, it is 
possible to estimate the mass of just one band.   
     By knowing the total length of lambda a percentage can be determined.  For example: 
 
 HindIII largest band = 23,130 bp.  The total length of lambda = 48, 514 total bp  
 23,130 / 48,514 = 48%  
 This means that 48% of the total mass of DNA from the HindIII tube is located in the 
largest HindIII band 
 
 You can figure out how many ng of DNA are in each band!  How?!? 

 Multiply the concentration of DNA by the amount that you used to load the gel, convert 
to ng and calculate the percentage of  
     DNA in the band. 
 (For example, 0.05 g/l X 4 l = 0.2 g X 1000 = 200 ng of DNA/tube.  
 Then, 48% of 200 ng = 96 ng of DNA from the tube is in the largest HindIII band) 
  
Please answer: 
1.  Calculate the mass of DNA (in ng) in each of the HindIII band (from largest to smallest 
number of  bp).  Include your calculations.   
2.  What is the smallest mass of DNA (in the HindIII lane) you can visualize on your gel?  
Convert into grams. 
 

DISCUSSION + ANALYSIS: 

Make a table like the one below. (Please, do not cut this table out… it is too small). Fill in 
answers.  This is a good time to discuss your sources of error .   
 
 Lambda uncut Lambda + BamHI Lambda + EcoRI Lambda + HindIII 
# of bands on 
predicted gel 

    

# of bands on 
ideal gel 

 
 

   

# of bands on 
your gel 

    

Compare this lane 
in your gel to 
your prediction.  
Explain reasons 
for differences. 

    

Compare this lane 
in your gel to 
the ideal.  
Explain reasons 
for differences. 

    

 
ONE LAST QUESTION… 
Now that you know about this technology, what is one experiment that could be done with your 
new knowledge? Think about this carefully as you will be designing an experiment to test 
something about restriction enzymes in your next lab.   
LIST THREE THINGS YOU COULD TEST USING THIS EXPERIMENT AS A GUIDE. 
 
 Not graded – but fair game for lab exam 
1.  Why are the bands farthest from the well fainter? 
2.  What effect will each of these have on your gel outcome: 
 a.  using 0.5 % agarose.? Using 3% agarose? 
 b.  cutting lambda with different enzymes 
 c.  .forgetting to add restriction buffer to your reaction tube. 
 d.  overloading the wells (using DNA that is too concentrated) 



 e.  puncturing the well when loading the DNA into it. 
 f.  using a methylating enzyme on the DNA before using the complementary restriction 
enzyme. 
 g.  not changing your pipette tip between well loading. 
 h.  inserting the casting tray backwards (i.e. the wells are at the + end) 
 i.  loading your sample into the gel without first putting it in the water bath for 30 
minutes. 
3.  Two restriction fragments of nearly the same base pair size appear as a single band, even 
when the sample is run to the very end of the gel.  What could be done to separate the 
fragments?  
 

Gel Prediction Template 

Size  
Marker 

wells  



 
 

TUBE  Lambda DNA 
0.05 g /µl 

Restriction 
Buffer 

(see table below 
for correct 

type) 

Restriction 
Enzyme 

Nuclease-
free H2O 

  

Total 
Volume 

 

B 4 l 5 l 1 l 0 l 10 l 

E 4 l 5 l 1 l 0 l 10 l 

H 4 l 5 l 1 l 0 l 10 l 

- 4 l 5 l (any 

buffer) 

--- 1 l 10 l 

 
 
 
 
 
 
 
 
 
 

Procedure Observations 
2.  Place in centrifuge and 
balance.  
  Spin briefly(3-5 seconds). 
 

 
 

3. Place LABELED tubes into 
37 C incubator for at least 
30 minutes. 
 
 
 
 

What is 370C in Fahrenheit?  
 
Why do we need to use different buffers for 
different enzymes? 
 
 
Why do we need to let the reaction run for at 
least 30 minutes? 
 
 

Procedure Observations 
1. Label and prepare 4 tubes as 

shown in the chart below.  
NOTE: “-“ means no enzyme. Be sure 
to use a fresh tip. 

Did you make mistakes loading any of the 
tubes? 
 
 
If so, which ones and what was the 
mistake? 
 
 
 

Enzyme Buffer Temp °C Recognition 
Site 

BamHI (B) 1 37 G| GATCC 

EcoRI (E) 2 37 G| AATTC 

HindIII (H) 1 37 A| AGCTT 

Day 1— Setting Up the Restriction Digest 



Procedure Observations 

1. With your lab partner, prepare one 
casting tray with tape and comb as 
shown in class.  

How many samples will you be loading 
in your gel?   
 
 
What size comb are you using? 
 
 

2. Remove flask of agarose from water 
bath. Pour molten agarose into 
casting tray. Check for leaks. 
Remove any air bubbles with a 
sterile micropipette tip.  

Leaks? 
 
Air bubbles? 
 
What is the % agarose for this gel? 
 
 

3. Let gel solidify.  
 
 
 

How long to solidify? 
 
 

4. While your gels are solidifying 
obtain your tubes from the freezer 
box.  Centrifuge briefly. 

Why do you centrifuge after freezing 
the tubes? 
 
 

5. Add 2 l of loading dye to each tube. 
Centrifuge samples. 

Why is loading dye used?  List two 
reasons: 
 
 
 

6. Check gel to see if it has 
solidified.   

      Remove tape. 
      Place in TBE buffer in gel box. 
      Remove comb 
      Check for dimples over wells 

 

7. Load size marker DNA into the first 
lane (amount will be given in class) 

What is the name of the size marker 
DNA we are using? 
 
 
How much did you load into the gel? 
 
 

8. Load 10 l of sample into each well.  
Please load in this order:  B, E, H, 
-  

 

 

9. Run gel at 150 V.  Be sure to 
include your labeled plastic trays 
and your gel info sheets.   

  

 

Day 2 – Preparing and Loading the Gels 

 



Lambda DNA Restriction Maps
 

   1 48,514 24,000  

 5505  34,499 27,972 22,346  41,732 48,514 1 

BamHI 

21,226  26,104  31,747  39,168 44,972 48,514  1 

EcoRI 

36,895 
37,459 

25,157 
27,479 

23,130 48,514 1 44,141 

HindIII 

37,584 
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