Kennedy Lab

PCR amplification of plant trnL and/or matK ctDNA gene regions

Author & Date: 
Hannah Cohen and Molli Bauke 6/2012, after Logan Higgins 

Purpose: 

To amplify the trnL and/or matK region of plant chloroplast DNA. When we are harvesting root tips in the field, it can be difficult to know that a root belongs to a certain species of tree, especially if different species of trees are close together in a plot. By amplifying the trnL and/or matK region of a root tip and performing an RFLP digest, we can determine that we have (or don’t have) the correct species. 

Procedure:
First, you’ll want to figure out which pair of primers is best for the plants you’ll be comparing. Deciding whether to use trnL or matK primers doesn’t have as much rhyme or reason as deciding which ITS primer to use, which can be frustrating. We can only go by experience as to which primer will best amplify which species of tree. These are some of combinations people in the lab have already tried:

	Forward primer
	Reverse primer
	Application

	trnC
	trnD 
	Alnus rubra (Red alder), Alnus rhombifolia (white alder), Pseudotsuga menziesii (Doug fir), Betula occidentalis (Red birch), also tried Larix occidentalis but can’t distinguish from Doug fir

	matK_1F
	matK_2R
	Pseudotsuga menziesii (Doug fir), Larix occidentalis, does not work on Alnus species


Primer sequences come from Tabeleret et al (1991) and Gernardt et al. (2009).
DNA Extraction
Before we can run a PCR, we need DNA, right? We’ve successfully extracted DNA from fresh and preserved fruiting bodies, mycelium, and ectomycorrhizal root tips. For instructions on how to extract DNA from these sources, please refer to the protocol entitled “REDE extraction: tips & tissue.” (Logan Higgins)

Running the PCR
Before you begin:

· Always, always label your tubes very well. PCR reactions are performed in 0.2mL strip-cap tubes. I like to label each tube with some sort of serial number, and then on each strip of 8 tubes, I also give the date and reference a page in my lab notebook that explicitly describes which sample each serial number corresponds to. Label your tubes!
· Also, PCRs are best set up on ice, as a lot of these reagents don’t perform as well if they’ve been at room temperature for a while. So, get yourself a bucket of ice from the mudroom and keep your tubes in the ice while you work.

· Before you start, check to make sure that the thermocycler in Room 112 is turned on. It takes a few minutes to warm up, so do it now rather than once you’ve got your precious reactions all set up and ready to go.
Each 20uL§ PCR reaction contains the following:
PCR H2O#




8.6μL
forward primer (e.g., trnC, matK_1F)*
0.2μL

reverse primer (e.g., trnD, matK_2R)*
0.2μL

REDE mix




10μL

template DNA




1.0μL (don’t add this to the master mix. It





gets added last).

§Sometimes, you’ll want a bigger or a smaller reaction size. That’s fine; just scale all of the reagents appropriately.
*You want your primer concentrations to be at 50μM. If you need to make more 50 µM solution, there’s 100 µM stock solution in the -20° freezer, in a box labeled “Primer stocks.” You can just use PCR water to dilute to the right concentration.
#This quantity can be altered too. Molli added double the DNA volume in cases of Larix to try and get better staining so added 1 less ul of water – mixed success with that modification.

In an 0.5mL or 1.5mL microcentrifuge tube, make up a master mix that contains enough of each of the first four reagents to make however many PCR reactions you intend to do, plus a negative PCR control, plus two extra reactions’ worth to account for pipet error (e.g., for a 20-reaction PCR, make a master mix containing 230μL of REDE mix, 197.8μL of PCR water, 9.2μL of trnC, and 9.2μL of trnD). Also, it’s best to add them in the order that they’re listed above. Vortex it for a good 10 sec.

Aliquot 19uL of master mix into each of your pre-labeled tubes. Then add in that 1.0μL of template DNA into each. If your DNA is not in the master mix (e.g. stuck on the side of tube), spin the tubes down briefly before putting them in the thermocycler.

Depending on which primer pair you ended up using, you’ll need to select the proper program in the thermocycler. Luckily, there’s only one or two programs for matK and trnL, so you don’t have to spend a lot of time deciding which program fits your primer pair best. For trnL primer pairs, use the trnL program (all the way at the bottom of the program list). For the matK primer pairs, there’s only one program – matK – so use that one. 
TrnL thermocycler sequence

1. Incubate at 94.0 °C for 3 min.

2. Incubate at 94.0 °C for 45 sec

3. Incubate at 55.0 °C for 45 sec

4. Incubate at 72.0 °C for 30 sec

5. Cycle to step 2 for 29 more times

6. Incubate at 72.0 °C for 10 min.

7. Incubate at 4.0 °C forever. 

If you’re going to be performing gel electrophoresis on your samples within a few hours, you can stick your samples in the fridge while you’re getting everything ready; otherwise, put them in the -20° freezer until you’re ready to use them... and make sure the box you’re storing them in is well-labeled! :)
Using trnL PCR to differentiate species
Sometimes, the lengths of the trnL or matK regions of two species differ enough that you can tell which species is which from an agarose gel of the PCR alone. Before you get too excited about not having to run a RFLP digest, though, you’ll want to make sure that the bands are consistent and occur far enough apart that you can definitively tell the difference between the two. If you plan on using PCR to identify a ton of samples, you should always include positive controls for each species – as you can see in the gel below by the lanes marked ‘A’ and ‘B.’ 

Example: PCR amplification the trnL region to compare samples from Alnus rhombifolia and Betula occidentalis. The Alnus band is in the lane marked ‘A,’ and the Betula band is in the lane marked ‘B.’ (Laura Bogar)
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