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Conclusions/Discussion

During the preparation of the samples, several steps were taken to isolate the DNA. The
freeze dried cells were placed in EDTA to help buffer it from changes in pH and ionic
strength. Lysozyme was added to break the cell walls, along with heating. This helps
release the DNA, which resulted in a thicker fluid. SDS detergent was then added to help
dissociate the protein/lipid complexes within the cell membranes, and denatures proteins.
Sodium perchlorate is then added which increases the salt content to help reduce ionic
interactions with the DNA and cations. A solution of chloroform and isoamyl alcohol
(24:1 ratio) was added to further denature the protein in the sample (done by the
~ chloroform) and to help provide a more distinct barrio between the aqueous and organic
layers (done by the alcohol).

After centrifuging, the top layer (aqueous) should not have any proteins left in it, and it
was placed in a small beaker. Ice cold ethyl alcohol was added slowly, and the layer
between the DNA solution and alcohol would help precipitate the DNA when stirred and
spun with a glass rod. The DNA was removed and redisolved in a Tris buffer for storage
and analysis. One sample had Ribonuclease A added to destroy any RNA, which could
then be compared to the untreated sample and determine if there was any RNA
contaminating the results.

Several analyses were performed on our samples of untreated DNA recovered from
Bacillus Subtilus and one treated with Ribonucleas A. The same analyses were performed
on a standardized sample of pure DNA. The major areas examined were looking at the
purity ratio, looking at the hyperchromic effect and determining the original
concentration of DNA in the sample collected.

Using the untreated sample A260 result and the known value that 1.00 A260 is roughly
50 ug/mL. The measured value of 0.4299 A260, using the dilution factors, estimated that
we started with 110.66 ug. The theoretical yield, given that there is 1880 ug/.250 g of
cells and we started with 0.0992g was 14.83%, which seems pretty low. We spun the
DNA on the stirring rod for over half an hour, but we were still getting some small
amounts. Perhaps we could have spent more time gathering DNA.

The purity ratios were found comparing the A260 to A280, which are the max
absorbances for DNA and Protein. Pure DNA is known to have a ratio of 1.90. Our ratios
for untreated = 1.832, treated = 1.996, and standard = 1.749. These results are somewhat
confusing, as the pure standard was actually the lowest ratio. The smaller the ratio
represents a higher amount of protein present generally. The treated was the highest,
which may be due to the RNA being destroyed and not interfering with the results. These
results do speak highly of the efficiency of the chloroform-isoamyl alcohol at removing
contaminating proteins, as all of the ratios were relatively high. Given that the treated
sample was the closest to “pure” DNA, it could be that the RNA left over in the untreated
sample contaminated the results.




When looking at the results for the hyperchromic effect, it is expected that DNA heated
then cooled back to room temperature should have roughly 40% higher absorbance than
it did prior to heating. This is due to the fact that single stranded DNA has higher
absorbance than double stranded DNA. When the DNA is heated, the hydrogen bonds
between the strands are broken (denaturing the DNA). As the solution is allowed to cool,
the stands can reform, but they do not always form back into a standard double stranded
helix. It was expected that the quick cooled sample would have higher A260 increase
than the slow cooled, but still less than DNA that is still hot. This is due to the quick
cooling not having a chance to form double stranded bonds as readily as slowly cooled
samples.

The results were inconsistent between the types of samples. For untreated, the A260
while boiling was 64% higher, but the quick cooled had the lowest (8%). The slow
cooled sample was 29% higher. Untreated, boiling was 19% higher, slow cooled 55%,
and quick cooled 9%. Standard was consistent across all 3 tests, 40% hot, 39% slow
cooled and quick cool was 37%.

None of the samples met the expectations of boiling > quick cool > slow cooled. There
was not a consistent pattern between the types of samples either. That the boiling sample
wasn’t quite as high as expected in some cases could be due to the lack of speed in
getting to the spectrophotometer. The quick cool was consistently the lowest
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