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This file is my laboratory’s protocol for extracting DNA for the QPCR assay, using relatively large batches (3000-5000 individuals) of nematodes. It results in high molecular weight, high quality genomic DNA. I expect that it will serve as a good template for extraction of good genomic DNA from other species with cuticles or other physiological features that make standard extraction protocols (e.g., as described in Santos et al., 2006) for soft tissues such as liver problematic.
This protocol essentially consists of 2 parts: grinding worm pellets in liquid nitrogen, and then extracting DNA using the Qiagen Genomic Tips kit.
Procedure and comments:
1. Prepare samples: Worms should be collected and washed in K medium, spun down, and the resultant pellet frozen by dripping the pellet into liquid nitrogen with a Pasteur pipette. The frozen drops (“pellets”) should be stored at -80º C until processing. We use the Scienceware liquid nitrogen cooled mortar (37260-0000) for this step and step 2. Other types of samples might be flash-frozen in liquid nitrogen.
2. Grind samples: Add dry ice to the base (mortar bowl), then put the mortar in place. Now pour liquid nitrogen into the mortar and put the pestle into it so that both get cold. Add the pellets (usually around 6). When most or all of the liquid nitrogen has evaporated, grind them. Do not grind too much while there is still a lot of liquid nitrogen, because when the nitrogen bubbles off, it spits, and you can lose sample. But don’t wait too long after it is gone or condensation will begin (frozen) on the mortar. You can put your (gloved) hand over as much of the open top of the mortar as possible for the first few strokes when you are crushing the pellets, so they don’t fly out of the mortar. Then grind them to a very fine powder that squeaks; you should feel no bumpy chunks. I do not try to count the number of strokes, as how many are required depends on how long it takes to get to the point where you have only small chunks, which depends on the number of pellets, your strength, etc. I just continue until I am convinced that it is done. This is unfortunately slightly subjective, but you get pretty consistent with practice. 
3. Scoop the frozen powder into pre-measured buffer G2 (2 mLs) with 4 µL RNase A (100 mg/mL; Qiagen). This takes a while; I use forceps, sometimes starting with a spatula if there is a lot. But you need the forceps to scrape what remains at the end off. If I start with a lot of pellets (> 0.5 mLs or so) then I double these volumes, so that none of the ingredients will be diluted too much. Vortex briefly and add 100 µL proteinase K (>600 mAU/mL; 20 µg/µL; Qiagen). Vortex for 5 seconds and incubate at 50º C for at least 2 hours. It takes me about 6-10 minutes, working alone, to process each sample. So, depending on the number of samples, some may incubate as much as 1 hour more than others. This does not appear to be a problem. For large numbers of samples, it is much easier to do the extraction in teams of two. 
I give the samples an additional brief vortexing (1-2 seconds) after 10 minutes or so of incubation to ensure that a pellet of chunks that might partially exclude the buffer components does not form. After the incubation is complete, vortex samples again for 10 seconds and load them immediately onto pre-equilibrated Genomic-tip 20/G columns. Proceed with purification of genomic DNA according to the Genomic-tips protocol (step 3 page 45). I make sure that the DNA pellets are fully dry since ethanol can inhibit DNA polymerase, and then dissolve the pellets in 1x TBE buffer, pH 8.0, at 4 Cº overnight. Store the DNA under the same conditions for a few days, or frozen for longer periods of time.
4. Quantify DNA with PicoGreen, and dilute to appropriate concentrations for running on a gel and doing PCR.
5. Check the integrity of the extracted DNA by 1% agarose gel electrophoresis (30 V, ~16 hours); compare with a HindIII digest of lambda phage DNA (300-500 ng; Invitrogen 10382-018). Alternatively use Invitrogen’s High Molecular Weight DNA Markers (15618-010). Your DNA should be well above the highest marker (23 kb for the lambda DNA, 48.5 for the HMW markers), and show little or no rocketing. An example gel with the lambda DNA is shown at the right.
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)On this gel, I loaded 200 ng of 5 samples of the same original batch of wildtype (N2) 1st larval stage worms, that were all frozen as pellets and then processed differently. 
Lane 1: lambda HindIII digest (23 kb marker visible; lower markers have run off gel); Lane 2: sample processed as described above; Lane 3: sample placed directly into buffer G2 without liquid nitrogen grinding; Lane 4: sample thawed, freeze-thawed 2x more, then placed directly in buffer G2 without liquid nitrogen grinding; Lane 5: sample extracted with a vertical-motion bead-beater (30 secs, 2x, starting with frozen pellets) without liquid nitrogen grinding; Lane 6: sample thawed in buffer G2 and then homogenized (2 10-sec blasts) without liquid nitrogen grinding.
[image: ]Lane 1 shows the most HMW DNA (brightest band; again, equal amounts were loaded in all lanes); is the highest average size (ran slowest on the gel), and shows the least rocketing. This matters, as demonstrated by QPCR amplification of the samples described above (starting with the same amount of template DNA, 10 ng, in all cases). Clearly, liquid nitrogen grinding followed by Genomic Tips extraction yielded the best DNA.
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