Supporting File S7. SEA-PHAGES Recitation Activities - DNA Extraction Student Worksheet
DNA Extraction
SEA Phages Protocol 9.1
Purpose
Students will extract DNA from the phage sample generated in the flood and collect protocol. This is the most complex protocol of the semester, especially when it comes to understanding the reasoning behind each step. The goal of this activity is to become familiar with the various stages of the DNA isolation protocol and the justifications behind those stages. It also introduces DNA quantification, and how to calculate how much DNA to add to a sample based on the concentration. This is designed as a group activity and should be completed in pairs. Images created using BioRender.com.
Learning Objectives
Following this activity, students will be able to:
1. Detail the contents of phage MTL (medium titer lysate)
2. Explain the purpose of adding nuclease and resin to the MTL
3. Explain the contents of your sample at various stages of the DNA isolation protocol
4. Explain the function of resin in the protocol
5. Differentiate between filters and columns
6. Read a spectrophotometer spectrum
7. Explain the significance of the 260/280 ratio in DNA isolations
8. Calculate how much DNA to add based on its concentration
Reflection
Questions/comments you need to help you better understand the material:













1A. Last week, we flooded plaque assay plates with media and then extracted the media to create MTL (medium titer lysate).  In addition to phages, what bacterial components do you think will be floating around in the solution?  Why did these not get filtered out?  Draw what you expect to be in the MTL in tube A (0.25 points).


1B. What is the purpose of adding nuclease to the MTL you are using for the DNA isolation?  Why is it being added before the resin, rather than after? Draw what the MTL solution looks like after adding nuclease in tube B (0.25 points).



1C. What is the purpose of adding beads to the MTL? Draw what the solution looks like after adding the beads in tube C (0.25 points).
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2. Draw the structure of a phage, making sure to label all the structures and note which macromolecules are used for which structures.  Based on your lab manual, what substance will we be using to break apart the phages and extract the DNA? What other macromolecules from the phage will you need to get rid of in order to purify the phage DNA? (0.5 points)







3. A filter is something that removes unwanted material and allows the material you want flow through.  A column, on the other hand, is something that binds to the material you want (i.e. DNA) and allows unwanted material to flow through.  The DNA can be later collected off the column by eluting it.  In our experiment, we are attempting to isolate phage DNA. Are we using a column or a filter? What is flowing through, and what is being bound? (0.5 points)
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4. A spectrophotometer measures the concentration of molecules by shooting light at a sample and then determining  what wavelengths of light are absorbed by the sample. The above image is an example of a readout from a spectrophotometer. Based on this image, what wavelengths of light do proteins absorb? What wavelengths of light does DNA absorb? So, if we wanted to measure DNA concentration but not protein concentration, which wavelength of light should we measure the absorption of? (0.25 points)



5. When isolating DNA, scientists often use the ratio of sample absorbance at the 260 nm wavelength vs. the 280 nm wavelength as a measure of DNA purity. This 260/280 ratio should ideally be greater than 2. Using the DNA line on the spectrum above, determine what the 260/280 ratio of this sample is. Given what you know about what macromolecules absorb at 260 nm vs. 280 nm, what would it mean if your DNA sample had a low 260/280 ratio (0.5 points)?




6. Next week, we will be taking some of our DNA and using it for a restriction enzyme digest. Say you wanted to add 250 ng of DNA to a reaction.  If the concentration of your DNA sample is 50 ng/µL, how many µL of DNA would you need? (0.5 points)
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