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Objectives/Goals
The goal of my project was to determine whether E. coli restriction enzymes are adapted to attack the
DNA of the lambda phage, a traditionally E. coli virus that is harmless to humans. I predicted that the
restriction enzymes would cut pieces of the viral DNA similar in size to parts of the virus essential to the
phage#s life cycle.

Methods/Materials
I tested my project by running preprepared, purchased digests of lambda phage DNA and three different
restriction enzymes 4 different times, on 2 six-lane gels, in a gel electrophoresis system. I used two E. coli
enzymes # Eco1301 and EcoRI # as well as HindIII (as a ladder). After running the gels through the
system, I removed them and dyed them with methylene blue dye. I then took two measurements of the
band lengths that appeared # one with a large quantity of dye, and one with a much smaller amount. I then
used the lengths of these bands # indicative of the distance traveled by the various DNA pieces restricted
by the enzymes # to calculate the pieces produced.

Results
After calculating the lengths of each piece, I calculated confidence intervals around each piece. However,
I decided to throw out my data from the first measurement, because it left out a significant amount of
DNA, and stuck with my second measurement. The results from the second measurement were not very
strong # not many of the confidence intervals matched important sections of the lambda phage, such as the
head or the piece that codes for lysis.

Conclusions/Discussion
I did not receive much support for my theory from the gels # the restriction enzymes do not seem to be
cutting out pieces of the viral DNA similar in size to crucial sections of the phage, proving my hypothesis
incorrect. However, this does not disprove my adaption theory, as the restriction enzymes may have
adapted different tactics to attack the viral DNA. Further research will focus on finding exactly where on
the lambda phage the restriction enzymes cut.

My project seeks to determine whether E. coli restriction enzymes have adapted to attack the DNA of the
lambda phage virus.

My former science teacher David Atkinson assisted with the running of the gel electrophoresis system.
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