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Date:

L. Higgins 03/2012, after P. Kennedy’s Microbiology lab instructions
Purpose:

You’ve collected a bunch of Frankia nodules and want to amplify a gene (most likely, nifH). This protocol tells you how to use the popular Qiagen DNeasy Blood & Tissue Kit to extract and purify genomic DNA from your nodule. The DNeasy Kit contains (almost) everything you need to perform this extraction: reagents, spin columns, and collection tubes. All you need to provide are the nodules, some lysozyme (optional), homogenization sticks, and some 1.7mL tubes.
Procedure:

Nodule Cleaning

Since Frankia can grow in soil, it’s important to surface-sterilize each nodule to ensure that any Frankia DNA you amplify is coming from within the nodule, and not from the environment. The actual nodule cleaning takes place in the mudroom.

We usually collect individual nodules in 8 mL plastic screw-capped scintillation vials. Keep the nodules on ice or in the fridge if they’re going to spend a lot of time in transit, or if you won’t be able to extract the DNA right when you get back to the lab. Nodules usually last about three days in the fridge.

Make sure that the nodule is not so large that it doesn’t rattle around when you shake the tube. The rattling is important for getting a good clean. To sterilize the nodules, first rinse off the biggest clumps of soil in a stream of DI water, put the nodule back in its vial, and fill each vial with a 10% (v/v) Clorox bleach solution. Vigorously shake the tube for 2 min. Dump out the bleach, refill with 10% bleach, and shake again for 2 min. Then replace the bleach with DI water, and shake for a final 2 min. Dump out the water and store the nodules in the fridge until you’re ready to use them.

DNA Extraction

This part of the process takes place in the laminar flow hood in the clean room. Before you start, make sure you’ve got enough supplies (scalpel or razor blade, alcohol lamp, autoclaved homogenization sticks, 1.7 mL microfuge tubes, spin columns, Qiagen reagents), set two water baths at 37° and 56°, and sterilize your work surface with 10% bleach and 70% ethanol. If this is your first extraction, leave yourself several hours to ensure you don’t run out of time. Also, don’t forget to run a negative control (where you follow all of the steps, only without adding any nodule tissue).

Dump one of your cleaned nodules out onto the countertop you’ve just wiped down with bleach and ethanol. Flame-sterilize the scalpel and slice off a single lobe (if they’re very very tiny, go for two or three; don’t go for squishy, brown or black lobes, since those are most likely old and not particularly useful). Use flame-sterilized forceps to transfer the lobe to a clean, well-labeled 1.7 mL microfuge tube and snap the tube closed. Then, wipe the benchtop down with bleach and ethanol, and grab another nodule.

Once you’ve built up a collection of lobes in tubes, add 180 uL of Buffer ATL to each tube. For each lobe, pull out a sterile homogenization stick and use it to crush the lobe to smithereens. Be careful not to smush the lobe down into the bottom of the tube, since if it gets stuck there, you won’t be able to effectively crush the nodule. Note that it isn’t essential to completely pulverize each lobe, but you do want to release as much of the material as possible. When you’re done, the buffer should be quite cloudy and orangeish. Drop each used homogenization stick in some 10-20% bleach. When you’re done, thoroughly rinse the used sticks in tap water and autoclave them for the next person.

Incubate the crushed nodules at 37° for 30 min.

Add 180 uL of lysozyme and incubate at 37° for another 30 min.

Add 25 uL of Proteinase K. Vortex on high speed for 10-15 sec. A white precipitate may form; don’t worry, this is normal.
Add 200 uL of Buffer AL (don’t confuse it with Buffer ATL!). Vortex for 10-15 sec. 
Incubate at 56° for 30 min. While this incubation is running, you can get a set of spin columns ready (one column per sample, labeled with all pertinent information).
Add 200 uL of ice-cold absolute (100%) ethanol (we keep it in the -20° freezer). Vortex for 10-15 sec.
Centrifuge the tubes at 8500 rpm for 30 sec. Be careful when you pull the tubes out of the centrifuge, as you don’t want to jostle them and displace the pellet.

Remove 750 mL of the supernatant to the corresponding (pre-labeled) spin column. Centrifuge the spin columns at 8500 rpm for 1 min. Discard the collection tube (everything can go in the ordinary trash can) and place the column in a new collection tube.

Add 500 uL of Buffer AW1 to the spin column. Centrifuge at 8500 rpm for 1 min. Discard the collection tube and place the column in a new collection tube. 

Add 500 uL of Buffer AW2 to the top of the spin column. Centrifuge at maximum speed for 3 min. When you remove the tubes this time, be very careful not to let the flow-through splash back onto the spin column, as this flow-through contains ethanol that will interfere with your downstream applications. Carefully remove the spin column to a new collection tube (or a 1.7 mL microfuge tube with the lid snipped off if you’re out of collection tubes).

Add 100 uL of Buffer AE to the spin column. Let the sample sit for 2 min to let the buffer saturate the pad.

Centrifuge at 8500 rpm for 1 min. Remove all 100 uL of the flow-through to a clean, well-labelled 1.7 mL tube.

You’re done! Each tube should contain a ton of nice, clean Frankia DNA. In fact, I often find that I get better PCR results with a 1/100 dilution. I usually do this pre-emptively, diluting into Buffer AE (the kit gives you way more than you need, so don’t worry about running out of AE). Store your full-strength DNA and all dilutions in the -20° freezer, or go directly to PCR. 
� Although this step does supposedly increase DNA yield, I’ve still had quite good success omitting it. Consider this step recommended, but optional.
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