FISH 543: Molecular Techniques


Lab 2

DNA extraction and PCR

Part A: DNA extraction

Follow the salt extraction protocol on p 2

Follow the Qiagen extraction protocol (attached) – see also full protocol on the web.

Use of Centrifuge

The centrifuge is fairly straightforward to use (manual available in the lab, and also linked on the webpage). Two points are important:

1. Always balance samples in the rotor: samples should be equally distributed around the rotor to avoid damage to the centrifuge. Sample tubes also should contain roughly the same amount of liquid.

2. Always attach the lid to the rotor before using the centrifuge.

Tricks and tips:

1. In the last two centrifugation steps of the salt extraction protocol, where you try to spin down your DNA, move the hinges of your tubes to the outside of the rotor. That way you know where the DNA pellet should be, even if it is difficult to see.

2. If you have to transfer solutions to new tubes after your centrifugation, you can use the time needed for spinning down samples to label a new set of tubes.

Protocol

DNA Isolation from vertebrate tissue using salt precipitation

Ingredients:

	Ingredient
	Final concentration

	Extraction buffer

Tris

NaCl

EDTA  

Make up to 500 ml and adjust pH to 8.0

Lasts indefinitely
	  10 mM

100 mM

 10 mM



	SDS

Last about a week at room temp.
	0.50%

	Proteinase K (20mg/ml stock)
	10 µl per reaction

	100% ethanol (store in freezer)
	

	70% ethanol
	

	TE buffer

Tris

EDTA

Autoclave – lasts indefinitely
	10 mM

 1 mM


Protocol:

1. Remove a small tissue section (e.g. 0.5 cm2 fin tissue) and place in labeled Eppendorf tube.

2. Add 500 (L extraction buffer and 10 µl proteinase K to each tube. Mix by inverting.

3. Incubate overnight at 55(C. All tissue should be digested

4. Add 250 (l 5M NaCl to each tube.

5. Shake vigorously (>20X).

6. Spin 10 minutes at max speed.

7. Carefully transfer supernatant into fresh tube with 700 (l ice-cold 100% ethanol and mix gently by inverting. You may see some DNA as white fluff – if not, don’t worry. 

8. Spin tubes for 5 min at max speed. You should now see a white pellet – if not, worry!

9. Remove supernatant without disturbing DNA and replace with 1 ml 70% ethanol (removes salt). Change pipette tips between samples to avoid contamination.

10. Mix by inversion (50x).

11. Centrifuge for 5 min. at maximum speed.

12. Remove supernatant. Be careful not to disturb the DNA pellet, which will probably not stick to the wall any longer. Remove as much supernatant as possible. Change pipette tips between samples to avoid contamination.

13. Air dry at room temperature 30 minutes before resuspending.

14. Resuspend in 100 (L TE (may take half an hour sitting on the bench). Vortexing at low speed may help.

15. Store samples at 4(C (short term) or -20(C (long term).

Part B: PCR

Each person will set up PCR reactions from 7 samples they have extracted – (1 sockeye + 1 other species) x (2 extraction methods) = 4 plus three samples of their pair mate (drop one of the four samples – preferably a salt extraction). One in the pair will amplify a microsatellite locus, the other a short mtDNA region for subsequent analysis by RFLP. Use the same 7 samples per pair.
Make sure that you label your tubes, so you can work out which ones are yours. Samples can be identified by their position on the 8 tube strip. You will have the 7 samples above, and a negative control (add water instead of template DNA).
The ingredients included in a PCR reaction are: 10X buffer (the 10X means at ten times concentration), dNTPs (free nucleotides), MgCl2 (necessary for Taq to work), primers (both a forward and reverse primer), Taq polymerase (to build DNA), and sterile de-ionized water.

1. Get 10X buffer, dNTPs, MgCl2, and primers out of the freezer to thaw.  Taq polymerase, like all enzymes, needs to be kept cold.  I prefer to keep the Taq in the freezer until I use it, and that’s what you’ll do today, but it’s all right to keep it on ice on your bench-top as well.

2. Label micro-tubes with name – there isn’t enough space to write more than that on each tube.  MAKE SURE you write down which samples are going into which tubes in your lab notebook.

3. Prepare your master mix – label one 1.5 ml tube with an “M” or some other way so you know it’s for the master mix.  When you are preparing a PCR reaction for many samples it is much easier if you mix all of the ingredients EXCEPT the DNA in one tube together, mix it up, and then aliquot that to each of your sample tubes.  The ingredients and the amount of each ingredient for one reaction are listed in a table below.  You’ll need to multiply the amount of each ingredient by the number of tubes you’re preparing, plus one extra (for pipetting error).  It is a good habit to add chemicals to a reaction by the volume you are adding, starting with the largest volume first.  In this case you’ll add water first.  Vortex or thoroughly hand-mix each ingredient (EXCEPT Taq, never vortex enzymes alone) prior to adding it to the master mix.  Add all ingredients except Taq and DNA to your master mix.

4. Get your Taq out of the freezer and add it to your master mix. Taq and all other enzymes are stored in glycerol, which is very viscous – remember to take it slowly.  Put your Taq back in the freezer when you’re done.

5. Mix your master mix by vortexing or thoroughly hand mixing.

6. Aliquot the master mix to each of your tubes.

7. Add 2 μl of DNA to each of your tubes (except the negative control).  Add the DNA from each of the samples in the order that you have written in your notebook.

8. Put the lids on the microtubes.  When all groups are ready we’ll put them in the thermalcycler.  Once the PCR profile is done, PCR reactions are stored at 4 °C until they are run on a gel or used for a restriction enzyme digest.

The reaction volumes and thermalcycler profiles for these reactions are below – we’ll show you how to program the DNA engine, but for future reference also see the manual on the webpage. Use the table to work out how much volume you need for seven samples.
PCR for mtDNA
Samples:

Reaction Mix:

	
                       x 1 reaction (µL)
   x      reactions (µL)

	ddH2O


    13.1
10X Buffer

    2.0

MgCl2 (25mM)

    2.0
dNTPs  (8mM)

    0.4
ND3-F
               
    0.2
ND3-R
               
    0.2
Taq (5U/uL)

    0.10
DNA


    2.0

	Total                                       20.0


PCR:


1.     94°C

3’


2.     94°C

1’

3.     55°C

1’

4.     72°C

1’


5.     Repeat steps 2-4 for 32 additional cycles


6.     72°C

10’


7.     4°C


Hold

Store at 4°C

PCR for microsatellite DNA
Samples:

Reaction Mix:

	
                       x 1 reaction (µL)
   x      reactions (µL)

	ddH2O


    4.2
10X Buffer

    1.0

MgCl2 (25mM)

    0.6
dNTPs  (8mM)

    1.0

One112-F (10uM)
    0.5
One112-R (10uM)
    0.5
Taq


    0.2
DNA


    2.0

	Total                                       10.0


Touchdown PCR:


1.     94°C

2’


2.     94°C

1’

3.     63°C (-1°C/cycle)
45s

4.     72°C

15s


5.     94°C

30s


6.     58°C

30s


7.     72°C

15s


8.     Repeat steps 5-7 for an additional 22 cycles.


9.     72°C

20’


10.     4°C

Hold

Store at 4°C
1

