Kennedy Lab

Sending Sanger Sequencing Plates (Clean-Up, Loading, Packaging, and Filling Out Forms)
Author & Date:

L. Higgins, L. Bogar, and D.P. Smith, 10/2011
Purpose:

We get all of our DNA sequencing done at Arizona State University in Tucson. Getting plates ready takes some time and advanced planning, so start thinking about it several days ahead of time. In particular, plates must be sent by 3pm each Thursday at the latest in order to ensure they make it there before everybody goes home for the weekend.
Procedure:

Step 1: Clean Up PCR Products (requires 1hr on the thermocycler)

We use a product called ExoSap to clean PCR products to be sequenced (i.e., remove non-target DNA, spare dNTP’s, and other gunk). Since this is a high-DNA task, it is performed in the main lab. Get a bucket of ice and find the small, blue and white round canister in the -20° freezer. The ExoSap is in a 1.5mL tube with a green cap inside the mini-canister. Higher temperatures are not good for this enzyme, so keep it in the round cooler while you work. The cleanup reactions are done in 0.2mL strip-cap tubes, so get however many you need ready. Make sure they’re labeled.

We do not use ExoSap at full strength. Just prior to mixing it with your PCR product, dilute it using 3 parts PCR-grade water (there should be some in the main lab – don’t use the stuff from the clean room) with 1 part ExoSap. Each cleanup reaction uses 2uL of this diluted ExoSap, so make enough of it to clean all of your samples, plus a couple of extra reactions’ worth to account for pipet error. Measure out the water into an epitube first, then add the ExoSap and vortex it to mix. Keep on ice.

On ice, aliquot 2uL of the diluted ExoSap into each of your pre-labeled strip-cap tubes. Keep these on ice as well. Then, add 3.5uL of your PCR product per sample. Take these over to the thermocycler and cook them using the EXOSAP protocol in the Kennedy folder (37° for 45min, 80° for 15min, 4° forever). Then, either put the tubes back into the -20° to await loading, or go directly to loading the sequencing plate.

Step 2: Loading the Plate (do this the day before sending the plate, or first thing the morning of)

We send our samples to be sequenced in 96-well plates. There should be a stock of them in the cabinet labeled “TUBES, PLATES.” In that same cabinet, there is a small box of aluminum sealing mats. Take a plate and use a Sharpie to label the side of the plate with something descriptive, like “KL 10/25/11 template.” Load the entire 5.5uL of cleaned product into each well. When the plate is full, seal it up with an aluminum mat and make sure it’s well adhered. Stick the plate in the -20°, or if it’s the day you’ll be sending the plate, in the -80° freezer in the stockroom. The goal is to get it well and frozen before FedExing it to Arizona.

Step 3: Getting the Primers Ready (there will be mild arithmetic)

In addition to template, you need to send them corresponding primer, since they will do their own PCR reaction at the facility. However, we usually only do the sequencing in one direction, so you’ll only have to send them the forward primer (unless you’ve discussed otherwise with Peter). They require 4uL of 3uM primer per reaction, and since we don’t keep 3uM primers in the freezer, you’ll need to do some m1v1=m2v2 calculations in order to dilute the primers properly. As opposed to other times you might make primer dilutions, this time it’s fine to dilute directly into PCR water. Again, be sure to make a couple reactions’ worth extra.

If your entire 96-well plate will use the same primer, it’s fine to just send them the tube. Make sure it’s well labeled, wrap a bit of Parafilm around the lid, and stick it in a small plastic bag. Pop it in the freezer and don’t forget about it.

However, if you’re sending a plate with a mix of primers, you’ll need to send them a separate plate where the wells contain the 4uL of primer that corresponds to the other plate. Make sure to specify on the side of the plate that it is primers and not template. Seal it as you did the other plate, stick it in the freezer, and go on to the next step.

Step 4: Packaging Your Precious Cargo (FedEx pickup deadline: 3:00)

We send the plates via overnight FedEx. This isn’t cheap, so if you can combine shipments with other people in our lab or in Greta’s lab, be sure to do so. The morning of the big day, buy a big brick of dry ice from Freddy’s. Locate a Styrofoam cooler and a slightly larger cardboard box. Take out the well-frozen plates you’re going to send and slip them into clean plastic bags (the ones for the strip-cap tubes work well). Then, place a regular ice brick (look in the main lab freezer) in the bottom of the cooler, pile the plates on top, and then do several layers of newspaper or something to shield the plates from the dry ice. Break up the slab of dry ice, and dump the chunks in. Seal up the lid with packing tape (borrow it from the Biology office), then put the whole thing in the cardboard box, make sure everything is snug (use crumpled up paper, packing peanuts, or whatever else you can find). Seal up the box and get a FedEx packing slip from the Biology office. Fill it out according to the example provided in the shipping notebook. Ask Peter about which internal billing reference to use – it changes depending on the current grant. Bring the box up to the mailroom before the pickup at 3:00pm and hand them the box and your form. They’ll take it from there. Again, you can’t ship on Friday, because nobody will be there to receive the box on Saturday morning.

Step 5: Completing the Online Submission

The facility has a nice website for you to upload your information on each sequencing plate. Google “UAGC Arizona” and follow the first link to their homepage. Click on Work Orders > High Throughput Sequencing and login using Pam’s credentials (go find her if you don’t know what username and password to use). You’ll see a list of a bunch of previous submissions. Scroll down to click on the “create submission” button. What we do is “high volume (plate) sequencing,” so click on that button then on the GretaBinford account number. In the Grid Label field, add a descriptive title for the plate, and click “Paste Sample Map” to paste in an Excel file with sample names. Just highlight the cells, copy them, and paste them in. Names must be less than 8 characters, with no spaces and use only letters and numbers. If you sent a primer plate, upload the corresponding primer names by clicking “Set Primer Map” and doing the same. Otherwise, click “Set Primer” and type in the primer name. Leave the Sample Type as PCR product, enter an approximate sample concentration of 10ng/uL, and an approximate fragment length of 750bp. Leave the cleanup and quantify boxes unchecked. Double check that everything is correct, then submit it. You should see a new submission on the homepage with a blue dot next to it. You can log into this homepage to see whether they’ve gotten the plate and if your sequences are ready. Also, you can leave comments through this page. Remember that they are real people down there, so be polite. They usually have a quick turnaround, so keep checking back every couple of days to see if your sequences are done.

Once the sequences are ready, click on the submission to get the files. The only ones you’re interested in are the .ab1 files. Download them to a nicely labeled folder, and open them up in Sequencher. Good luck!
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