Agarose Gel electrophoresis results
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NOTE:  Results to analyze are the 3 wells to the left of the ladder.

Also, there is a strange curved line at the bottom of the well extending from the bottom of the ladder  to the left – this may have some significance on the results.

2. Restriction digest of pTrcHisB Refer to your agarose gel picture to discuss whether your destination plasmid vector, pTrcHisB, had been properly digested? Do you get any hints suggesting that your plasmid vector was partially digested? 

3. Purification of doubly digested pTrcHisB What was the recovery yield for the purification of your doubly digested (1) pTrcHisB plasmid vector and (2) amplicon with the Quick Spin column? How do your recovery yields relate with the one indicated by the manufacturer, that is 90-95%? 

4. Lengths of doubly digested and purified pTrcHisB and PCR amplicon Refer to your agarose gel picture to plot the log of the length of the DNA markers (on the Y axis) vs the mobility as measured by the distance traveled on the agarose gel (on the X axis; see also Appendix II below for an example). 

a. What is the exact expected length for (1) your PCR amplicon and (2) pTrcHisB plasmid vector after the digest with EcoRI and XhoI? For this question, you should be as specific as possible and provide the exact number of base pairs for each of the two samples. Explain your reasoning. 

b. What was the experimental length you obtained by comparison to the DNA markers for (1) your PCR amplicon and (2) pTrcHisB? Are the expected lengths for the amplicon and pTrcHisB plasmid comparable with the ones measured from the agarose gel?
c. Is agarose gel electrophoresis sensitive enough to discriminate between your doubly digested and undigested PCR amplicon? Can you estimate the accuracy of agarose gel electrophoresis in estimating the lengths of DNA fragments? If so, express it in %. 
APPENDIX II Quantitative DNA Ladder and estimation of length and amount of DNA bands A quantitative DNA ladder contains known amounts of DNA molecules of different lengths. It is applied to an agarose gel as a reference to estimate the size and mass of a band by comparison to a special mass ladder. The information below shows how one can derive an equation describing the log(length) vs mobility for the markers, and then use this equation to predict the length of an unknown.
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Length of an unkwnon 

Mobility of unknown in gel picture at top right is ≈ 13.8. The graph shows that a linear regression between log(length) vs mobility has a high fit (r2=0.997). One can estimate the length of the unknown on the gel at the top right by substituting its mobility, which is ≈13.8, in the regression equation. This gives a log(length) equals to 2.921 and a length value of 833bp. 

Amount of an unkwnon 

The intensity of a band is directly related with the number of Syber Safe molecules bound onto the DNA and, therefore, the number of bp or amount of DNA. A visual estimate of the intensity of the unknown band indicates that it is roughly the same as the 10000bp marker. Its amount can therefore be estimated as 100ng, i.e the amount of DNA in the 10000bp marker.
