Protocol for the Inter-simple Sequence Repeat Approach

Modified from protocols by Andrea D. Wolfe (Ohio State University), Harvey E. Ballard Jr. (Ohio University) and Theresa Culley (University of Cincinnati)

Background

What are they? ISSRs (Inter-Simple Sequence Repeats) are segments of DNA found between two simple sequence repeats SSR (usually dinucleotide or trinucleotide repeats).These SSR’s or Microsatellites are short stretches of DNA that are “hypervariable” being expressed as different variants within and among populations.  
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How is it done? ISSR primers target di- and trinucleotide microsatellite regions since these are characteristic of the nuclear genome. The basic premise of ISSRs is that primer annealing sites are distributed evenly throughout the genome such that the primer will anneal to two sites orientated on opposing DNA strands. If these are within an appropriate distance of one another, the region between the two primers will be amplified through PCR. The region would not be amplified if there was divergence at the primer binding sites, if a binding site was lost, or if structural rearrangements of the chromosomes had occurred. The PCR products are run out on an agarose gel, stained with ethidium bromide, digitized, and bands are scored as diallelic (1 = present, 0 = absent).

Amplification Protocol
1. Fill a tub with ice. Take your DNA samples and other constituents (10x buffer, MgCl2, and dNTP’s) from the freezer. Allow them to thaw but not get warm and place them in the ice. You need to keep your reagents cool up to the time that the reactions are placed in the thermocycler. 

2. Label the small PCR tubes with the sample number. Record on the standard datasheet the primer used, identification number for the population, and individuals you run. Leave this on my shelf in 3020 so that we have a collective written record of what has and has not been run.

3. Make a “Master mix” of PCR constituents in a sterile 1.5 mL tube. You should keep this tube on ice during this process. Always add the greatest volume first and check off the list as you add to the mix. Always use filtered tips when adding primer and Taq. You should be adding your reagents in the following order…

ddH20 ( dNTP’s (  10x buffer  ( MgCl2 ( Primer ( Taq (from freezer)

NOTE 1: Always add Taq last. Keep Taq in the freezer until you are ready to add it to the cocktail. When pipetting out Taq, don’t put the tip all the way down in the tube. Make sure all of the Taq solution is out of the tip!!!!

NOTE 2: Primer is ordered as a lyophilized solution which has been brought to a stock concentration of 100μM. This must be diluted to a 20μM working solution in a separate 1.5 mL tube. 
dilute for use:

20 μl stock primer

80 μl ddH2O
NOTE 3: dNTPs are at a stock solution of 10mM.  This must be diluted to a 1.25mM working solution in a 1.5 mL tube.

dilute for use:

12.5 μl stock dNTP

87.5 ddH2O

Your “Master Mix” should be prepared with the following concentration of constituents. 

Simply multiply the values by the number of samples you have to scale this up.  Always add one extra to allow for loss via pipetting.  ie. if running 20 samples prepare a master mix for 21. 

ddH2O

15.9 μl
dNTPs

4 μl (1.25mM)

10x buffer
2.5 μl

MgCl2

1.5 μl (50mM)

primer

0.5 μl (20μM)

Taq

0.1 μl (5U/μl)

4. Flick master mix solution for 10-15 seconds until foamy and well-mixed (so Taq goes into solution). Spin for a few seconds in small centrifuge to ensure complete mixing. Place master mix back on ice.

5. Set pipetter for 24.5 μl with filtered tips and add master mix into each tube (doesn’t need to be on ice, but still a good idea). A little of the solution should be left over.

6. Add 0.5 μl of DNA to each tube using a separate small filter tip for each sample to prevent contamination. After adding DNA to each tube, pipette up and down to mix thoroughly. Close tubes.
7. Tap and/or flick tubes slightly to remove bubbles and help mixing.  

8. Place tubes in thermocycler and begin program. Be sure you are using the correct PCR program. 
Thermal cycler program:

94ºC for 2 minutes; 35 cycles of: 94ºC for 30 secs, 44ºC for 45 secs, 72ºC for 1 min 30 secs; 72ºC for 20 min; and 4ºC hold forever.
9. When finished remove samples from thermocycler and place in refrigerator if you are going to run them out on a gel within in the next day or in the freezer if you are going to wait to run the products.  
Running of Final PCR and Gels for Data Collection
The amplification protocol that was described on the Protocol for the Inter-simple Sequence Repeat Approach is working well and we will stick to this procedure. 

The only modification is that our extracted DNAs first need to be diluted at a level of 1:40 before being used in the PCR reaction.

To make the dilutions

Put 39 μl of dH20 in a labeled 1.5 mL tube.  Add 1 μl of raw DNA extract and mix.  If you have lots of liquid on the walls of the tube spin quickly in the small benchtop centrifuge for a couple seconds. Be sure to make up a new dilution immediately before starting the PCR reaction.  The dilutions are not stable for long term storage.

For the PCR try to perform 18 reactions at one time. This will be the number that will fill our large agarose gel rigs.  The thermocycler will hold 24 reactions.  Be sure to use the issr program under my name on the old thermocycler in 3020.  Also remember to fill out a standard datasheet with the parameters of your run and the sample numbers included. 

After the PCR reaction has finished remember to place the products in the refrigerator. 
Making and Running ISSR Gels
We will be collecting data by running our products in 15x10 cm gel trays using a 1.2% agarose gel.

1. Make gel solution (1.2% agarose solution) in a 250 mL flask. Mix together 1.08 g agarose and 90 mLs of 1X TBE buffer (in 5 gal. tub by sink in room with gel rigs)
2. Heat to boiling in microwave. I recommend reducing the microwave power to 50% to limit the loss of your gel from boilover.  Watch the flask as it is heating and pause the microwave if the product nears the lip of the flask. Remove the flask from the microwave and allow it to cool until you can touch it. 
3. Pour the gel solution into a taped 15x10 cm gel tray.  Be sure to use the standard laboratory tape and wrap the edges of the tape around the corners of the mould.  Otherwise the liquid gel can leak out making a big mess! Once the gel is poured place a 20 well comb in one end of the gel. Let set about 30-40 min before using. If you want, a gel can be made ahead of time, allowed to harden and stored wrapped saran wrap in the refrigerator.
4. When ready, place gel in rig with the origin at the negative (black) electrode and fill rig with 1X TAE solution until the gel is completely submerged. The buffer in the gel rig can be reused a few times before being depleted. 
5. Take DNA samples, green loading dye, and dyed 123 bp ladder from the refrigerator. Add 4 μl of green dye directly to each of your PCR tubes. Flick tubes to mix the dye and sample. 
6. Place 12 μl of the 123 bp ladder mixed with green dye into the two end wells of the gel. Load gel from left to right following a numerical sequence of your samples (ie. Sample 1, 2, 3...)  For each sample load 20 μl of the sample/dye mix into each well. Prior to loading, mix the sample by pipetting up and down.  
7. Place top on gel rig and plug into power pack. Run at a constant voltage of 60 V for 1.5 hours. By this time you should see that the loading dye has separated into three colors.  The fastest migrating yellow band should be just short of running off the far end of the gel. 
8. Turn off power pack before removing gel. To stain, remove gel from tray and place in the white metal tray and cover with a dilute solution of ETBr and 1XTBE. Place tray on rotator and gently rotate for 40 min at 50-60 rpm.

9 At this time gels can be imaged using the AlphaInnotec imager. If there is a high level of background florescence you can destain by rinsing gels with dH2O and rotating them in their trays in clean dH2O for 15-60 min. (This should not be needed)
10. Photograph the gel using the protocol for ETBr gels and store images on the hard drive under the folder for our class for later analysis. When photographing make sure that all of the gel is visible, including the two standard lanes. 
11. After imaging the gel, be sure to wipe down the UV light box with a Kimwipe and little spray of H2O. Dispose of the gel and any ETBr contaminated gloves, wipes, etc. into the red waste bucket under the imager.  Your used dilute ETBr can be disposed of in the liquid waste container next to the rotating shaker. 

Some potentially needed recipes:

TBE stock (1L, 10X solution)

108g Tris

55g boric acid

40 ml EDTA 0.5 M pH 8

Bring to 1 l with distilled H20

TBE buffer (working solution 1X)

100ml TBE stock 10x 

900 ml distilled H2O

