Bio 181: Internet-based exercise: Week 2
DUE: Monday, February 18th
Part One: problems

1.  You prepare competent cells in 500 L ice cold CaCl2.  You add 5 L of plasmid (10 g/mL).  500 L of LB broth are added for the recovery period.  Later, you plate out 100 L of cells onto antibiotic-containing agar.  50 colonies result.  What was the efficiency of transformation?

2.  You want to know the concentration of DNA in a solution.  You use a spectrophotometer to measure the sample’s absorbance at 260 nm & 280 nm.


A260 =  0.5


A280 = 0.4

· Is this sample clean, uncontaminated DNA? 
· If the DNA is plasmid prepared by the miniprep method, name 3 possible contaminants.

Part Two: Internet exercise
The industry leader in production and sale of restriction enzymes is New England Biolabs.  

Their website is a cornucopia of information about everything related to restriction endonucleases.
Visit:   http://www.neb.com/nebecomm/tech_reference/restriction_enzymes/overview.asp
Read up to & including the paragraph starting, “The most common type II enzymes are those like…”

3a.  Are type I restriction endonucleases sequence-specific (i.e., do they have definable recognition sequences)?
3b.  Where do type I restriction endonucleases cut DNA?
4.  What cofactor do most type II restriction endonucleases require for activity?
Next, visit http://www.neb.com/nebecomm/products/category1.asp
5.  (For smallest quantity,) how much does one unit of EcoRI cost?  How much is one unit of HaeIII?
6.  Isoschizomers are different restriction enzymes that share the same recognition sequence.  Name an isoschizomer of HaeIII (recognizes GGCC) that is sold by New England Biolabs.
7.  If these two enzymes both make the same cuts, why did we use HaeIII in our plasmid digest (instead of its isoschizomer)?  {HINT: $$$}

8.  Name 2 or 3 features of the isoschizomer that are different from HaeIII.  (These unique features of the enzyme’s activity make it sensible for NEB to sell both enzymes.)  {HINT: reaction conditions}

Go to http://www.neb.com/nebecomm/products/faqproductR0587.asp
9.  In your own words, define star activity.
10.  You have a concentrated solution of DNA (10 g/L).  You want to digest 30 g of it with PvuII (10,000 units/mL).  You set up the following reaction:


3 L DNA


1 L 10X NE Buffer 2


2 L distilled water


4 L PvuII enzyme

Are there any problems with this?  {HINT: PvuII, like most enzymes, is supplied in a 50% glycerol solution.}

11.  You are in a hurry to perform a restriction digest as quickly as possible, so instead of adding 1 unit of enzyme to the reaction (which should cut 1 g of DNA in 1 hour) you add 100 units and incubate for 10 minutes.  The volume of enzyme is 5% of the final reaction volume.  Is there any problem with this approach?

Go to http://www.neb.com/nebecomm/tech_reference/restriction_enzymes/double_digests.asp
Sometimes, you want to cut a DNA sample with more than one restriction enzyme.  Different enzymes, however, may have different reaction conditions (temperature, [salt], etc.).

12.  You want to cut your DNA with both HindIII and KpnI.  These enzymes are provided with different ideal reaction buffers.  How would you perform this double digest?

13.  You want to cut your DNA with both EagI and KpnI.  How would you perform these reactions?
