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Purpose:

You’ve spent a lot of time trying to wrangle DNA out of something and then amplify it. Don’t you want to know if it worked?
Procedure:

First, some basics. Since DNA contains a bunch of phosphate groups, it is negatively charged. That means that if you put DNA in a buffered permeable matrix (like an agarose gel) and then apply a current to it, the DNA will tend to migrate towards the positive side of the matrix. However, the bigger the chunk of DNA is, the harder it will be for the molecule to move through the surrounding material, so the slower it will migrate. This is what is going on when we run a gel.

Agarose is the stuff of choice for making these matrices. According to Wikipedia, it is a neutrally charged polysaccharide -- one of the two components of regular agar. For routine DNA gel electrophoresis, we use a 1% or 1.5% (w:v) suspension of agarose in TBE buffer. The agarose matrix slows down the DNA migration, while the buffer keeps the DNA in solution and chelates some of the cations that make nucleic acid-degrading enzymes work. 

How To Do It:

Recently, we’ve started making our agarose fresh every time we want to run a gel. Making a batch of agarose is easier than making Jell-O, but of course, it’s not nearly as fun.

Most of the time, you’ll be running your gels using the smallish purple gel boxes. The gels in these boxes can accommodate up to 32 samples. If ever you find yourself with a massive amount of samples and not a lot of patience, you can run a giant gel that will do between 96 and 192 samples at once. It’s also your choice as to whether you want to use 1.5% or 1% -- the 1.5% will take a bit longer to run all the way out, but give you slightly better distinction; if you’re in a rush or don’t really care about what you’re looking at, the 1% will be fine.

To make your agarose, first find yourself an Erlenmeyer flask (a 250mL one will do fine). Combine the prescribed amounts of TBE and agarose (shown below), throw in a stir bar, and set it to boil on the stir plate (keep an eye on it so it doesn’t boil over):

	
	
	GenePure LE Agarose
	

	Gel size
	TBE buffer
	1.5%
	1%
	SYBR stain

	Giant gel
	150mL
	2.25g
	1.5g
	10μL

	Normal gel
	50mL
	0.75g
	0.5g
	3μL


Once the agarose comes to a nice rolling boil, you can take it off the heat. It needs to cool down for a good 15 minutes or so, until you can handle the flask with your bare hands. Meanwhile, set up your casting box (which, for the purple boxes, doubles as the box for actually running the gel). The rectangular gel trays can fit in the box in two ways: one way, they fit very loosely, and when you rotate them 90°, the fit is very snug. For now, we want the snug fit. Settle the tray down in the box and get the combs ready (these sit down in the gel as it solidifies, creating the wells into which you’ll load your PCR product).

Once the agarose has cooled, pipet the appropriate volume of SYBR DNA stain into the gel. Swirl it around a bit to mix it in, and then pour the contents into the casting tray. Try to avoid bubbles, as they disrupt the migration of the DNA and look unprofessional. Slide the combs into their slots to form the wells into which you’ll load your PCR product, and let the gel solidify on the counter. 

Since the SYBR stain loses its potency when it’s exposed to light, try to minimize the amount of time it’s out on the counter (the 1.5 hours or so it takes to run a gel won’t be a problem). The gel is ready once it is kinda cloudy and feels solid when you poke it. Gently lift out the combs and turn the tray 90°, as shown below:
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POUR GEL LIKE THIS
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RUN GEL LIKE THIS

Take the carboy full of 1x TBE (either fresh or used; dump the used buffer down the sink after 2-4 uses) and fill the gel box just until the surface of the gel is covered. If you don’t want to run the gel immediately, you can also slide it off of the tray, put it in a Ziploc bag, and store it in the fridge for a few days.

Now, look at your PCR product. Is it pink? If so, you can load it directly. Load 4uL of each sample into a well, leaving the two wells at the edges for the ladder. Use the 100 bp ladder that’s stored in the freezer of the main lab. Load 6-8uL of ladder. Slide the cover on and plug the cords into their appropriately colored jacks in the rectangular power stations. There’s a power switch on the back of them. Use the “up” arrow to set it to 100V, then hit the “start” button and cross your fingers. It’ll take 45min to 1hr to run out. You know it’s done when the loading dye has almost reached the edge of the gel, but hasn’t disappeared. Be careful, because sometimes it’s hard to see.

If your PCR reaction didn’t use REDE mix, then you’ll need to mix your product with a loading dye. It’s called Blue Juice, and there’s a tube of it up on the shelf by the pipet tips. Cut yourself a piece of Parafilm upon which to do the mixing. Mix 2uL of Blue Juice with 2uL of PCR product, and then load all 4uL. Again, load 6-8uL of ladder into each outside well and run the gel as described above.

After the gel has run, lift out the gel tray and carry it to Room 112. The tan, spaceship-looking thing is the imaging system. There’s a power switch at the back, but it’s usually on. Slide the drawer open and position your gel in the middle of the glass. Slide it closed, and open up the imaging system software, called Image Lab. Open up pretty much any recent protocol (I usually use PZT). Click on the “position gel” button. The front door of the Gel Doc opens up so that you can move the gel around so that it fits in the screen, and there’s also the option to zoom in or out. Once you’re satisfied, close up the door and hit “run protocol”. 

When it’s done, you’ll get a picture of a gel in a new window. Now, click on the half-black-half-white circle to adjust the brightness levels. We find that you usually have to crank down the brightness quite a bit in order to get any decent image. While you’re in this window, you should also click the “invert image display” button (this saves on ink when you print). If you can’t see anything, not even the ladder, don’t panic; you may need to boost the stain by bathing it in a solution of 20uL SYBR Safe in 100mL DI water for 10 minutes or so and then try again. However, if you can see ladder but no product, then you’re kinda out of luck. You can and should make yourself a folder on the hard drive and save the image in it, but to be honest, nobody ever goes back to those pictures. What’s really important is that you print off a copy and tape it into your lab notebook.

Once you’ve got a satisfactory image, throw the gel in the trash and wipe down the GelDoc surface with DI H2O and a clean paper towel. Return the buffer to the Used TBE carboy (or if it’s old, pour it down the sink), rinse the gel tray and the box in tap water and set them to dry, then go interpret your results!
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