Elaborate DNA extraction from plant parts

For the pre-lab:

Write the protocol in your own words in your lab notebook.  Use 3 columns: what we do, what we need to do it, the result we expect to see so we know we’ve done it correctly. This document is a table with specific procedural information. Use the information here to figure out the cell part, the why and results part of the visual DNA extraction diagrams. The information in this table will help you figure out the detailed protocol you will need when you do the elaborate DNA extraction from strawberries.
	Protocol
	Why we do this:
	Things to know about how to do the procedure well and safely

	1. Get 2 strawberries. Weigh them. 

Write the mass in your lab notebook.
	1. We do this to have stuff to work with. 
	Don’t drop things on the balance, gently place them. 

Be sure to tare the balance after putting on the weigh boat.

	2. Place the strawberries and 3 mL (1000 uL 3x) deionized water into a cold mortar and pestle. (Exact amount not required.)  Grind the plant parts until they appear smooth and creamy.  
	Mix with dI water:

So that we can have a solution for plant guts to go into. We want dI water b/c we don’t want to introduce things we don’t know about.

grind plant parts until smooth:

to make sure the cell walls are destroyed and the cell’s guts are released into the solution. Cell walls are made of carbohydrates and proteins. Plant guts include all 4 types of biological molecules.
	How to use a micropipettor and a graduated pipette. 

How to correctly use a mortar and pestle. 

micropipettor: push, stick, suck

graduated pipette: keep vertical

mortar and pestle: Ms America- elbow elbow wrist wrist; no clanging, no bashing; we should not hear any loud noises when working with a mortar and pestle

	3. With a clean 1 ‑ mL pipette (or using a p1000), add 1 mL (1000 uL) of 50% dish washing detergent solution/ lysis buffer. Use a second clean 1‑mL pipette (or using a p1000) to add 1 mL (1000 uL) of 200% contact lens cleaner solution with papain. Mix well.  The contact lens cleaner needs to be made up that day so be patient while it is prepared. Meat tenderizer may be used instead of contact lens cleaner. 
	Detergent solution: to break apart membranes; SDS is hydrophobic and hydrophilic just like membranes are; plasma and nuclear membranes.  Membranes are made of the phospholipid bilayer membrane that has proteins embedded it in. (lipid = fat)

papain: protease- ase means it is an enzyme; works on proteins; helps degrade proteins that could interfere with the purification; may break down histones so that DNA can even be more released


	How to get a volume out of a stock bottle of something. 

Hold the bottle so you can see the tip and where it is going. Watch the liquid go in the graduated pipette or micropipettor. 

	4. Add 0.5 mL (500 uL) 10 mM EDTA to chelate metal ions and thus, inhibit nucleases from destroying your DNA.
	EDTA:

Why is chelating metal ions important?
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enzymes that destroy DNA use divalent cations; bacteria that could contaminate the solution also use divalent cations to break apart DNA

EDTA binds these divalent cations (ions with a +2 charge like Ca+2 and Mg+2)
	Actually EDTA is not added to DNA purifications that will be used for PCR. PCR is dependent on Mg+2 concentrations.  EDTA will bind the Mg+2 and therefore will interfere with the lab. 

	5. Pour or scrape the plant mush into a clean  small (50, 100, or 150 mL) beaker. Label beaker using tape and a sharpie. 
	It needs to be put into a container.
	Don’t worry about beaker size- if you need a larger beaker, then use a larger beaker. 

	6. Incubate the plant mixture in a 65( C water bath for 10 minutes. Be careful that the beaker does not tip over in the water bath. 
	65(C water bath:

denatures proteins- want to denature enzymes that can attack the DNA; also allows membranes to loosen up


	Don’t stick your fingers in the beaker.

	7. Transfer the beaker from the hot water bath to the ice bath for 5 minutes to stop the lysis. Filter and squeeze the plant mixture through 4  layers of premoistened cheesecloth into a beaker. (Cheesecloth comes as 4 layers.  If your plant goop is not chunky, use more than 4 layers.)  
	Ice bath:

to stop the denaturing process; to encourage DNA to hydrogen bond back together if it did start to fall apart.

filter through cheesecloth: separate chunks from liquid; we don’t want the chunks b/c our DNA is in the liquid;

chunks: proteins, fats, structural materials which include carbohydrates and proteins


	How to use cheesecloth.- teacher will demonstrate

(Twist from above. This will remove solid plant material.) 

If you do not pre-moisten the cheesecloth you will lose some of the liquid because the cheesecloth will absorb it. Be very careful to not use dry cheesecloth.



	8. Pour the filtrate equally into two centrifuge tubes, check that weight is within 0.5 g, and spin in a clinical centrifuge at about 3,000 rpm for five minutes to pellet the cell debris.  Make sure tubes of equal mass are opposite each other. 
	Centrifuge: To separate objects based on size and density; solid things go to the bottom, less dense or more soluble things stay in solution.  The DNA will stay in the liquid layer – the supernatant. 
	How to use a centrifuge safely (BALANCE TUBES)

Tubes of equal mass need to be opposite each other; balancing is essential or else you can break the rotor

	9. Pour the supernatant into a clean plastic tube. Slowly pipette or pour 1.5x volume of ice‑cold 95% ethanol carefully down the side of the tube so that there are two phases. Do not shake.
	Adding equal volumes of 95% ethanol:

ethanol displaces the water and allows the DNA to come out of solution
	How to pour into a new tube.

How to pour so that layers don’t mix. 

Pour down the side so that the layers form.

	10. Let sit undisturbed for 10‑15 minutes on ice, if possible. As you watch, air bubbles and cream‑colored fibers of DNA should rise slowly to the interface. If the yield of DNA is really high, the DNA fibers may form a mat that will rise into the ethanol.  At this point we’ll leave the tubes in the refrigerator so that the DNA can go into the ethanol solution overnight. 
	Why does the DNA precipitate in the ethanol solution?

DNA is less soluble in ethanol than in water; the ethanol pretty much slides in between water and DNA- the DNA will fold up on itself and float out of solution. The ethanol displaces “air” trapped in the water which is why you’ll see bubbles rise up with the DNA.
	Don’t drink the ethanol- it has stuff in it that will make you very sick. 

	11. Spool the DNA onto a spooling tool such as small wooden stick, glass rod, or glass hook slowly through the two liquid phases at the alcohol extract interface using a circular motion. Carefully, put the DNA into a 1.5 mL tube by scraping it off the glass rod against the lip of the tube.
	We hook the DNA to remove the DNA from the rest of the junk. Junk = ions in solution, small molecules still in solution which could be fragments of proteins, fats, and carbohydrates.
	don’t drop your tubes or jostle them before you hook the DNA- if you do, it may go back into solution.

	12. Label the tube with your NAME. Put in the rack for student plant DNA samples.
	We may actually run this DNA on a gel in the future.  We will need to find your tube so you can load your DNA.
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