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There are many ways of purifying DNA. Here, I describe here one protocol which has been proven to provide good DNA samples for the generation of transgenic mice. It makes use of a silica matrix, glassmilk, that specifically binds DNA. With the following protocol, DNA can be eluted with high purity and efficiency. DNA fragments should be bigger than 500 bp, but fragments longer than 15 kb should be manipulated more carefully to prevent shearing. The best efficiencies and performances are obtained in 1xTAE agarose electrophoresis gels. Do not use TBE buffer.

DNA samples purified using glassmilk can be extracted with similar quality using GENECLEAN II & III (BIO101 Systems), QIAquick Gel Extraction Kit (QIAGEN) or any other comparable kit from alternative sources. When using a new kit for the first time (other that those mentioned above it is highly recommended to check quality of microinjected embryos by incubating them overnight and evaluating the percentage that eventually reach the next developmental stage, two-cell embryo. In all cases adhere and strictly follow the recommended protocol provided by the manufacturer. Encapsulated silica matrix columns within Eppendorf tubes have been recently developed and found to work as efficient as previous glassmilk solutions.

The source of DNA should always be from the highest purity method available. For plasmid DNA that normally means CsCl-grade. Nowadays, CsCl-grade plasmid DNA can be mostly obtained using appropriate kits (i.e. Qiagen Maxiprep Kit). The vector sequences, present in the DNA construct, have to be removed by cleavage with appropriate restriction enzymes. These vector sequences might impair or modify the expression of the transgene after integration in the genome. 

1) When possible set up the plasmid digestion as follows:

		20 g of plasmid DNA construct
		20 l of 10x Appropriate Restriction Buffer
		50-100 U of enzyme(s) (always less than 10% final volume, < 20 l)
		Sterile H2O up to 200 l

		Final concentration of DNA is 100 ng/l. 
	
2) Digest for a minimum of 2 h at 37oC (or other appropriate temperature).
	
3) Check 3 l (=300 ng) on a 1% agarose 1xTAE gel for full digestion and absence of undigested plasmid DNA.
	
4) Poor a preparative agarose gel (usually 1%, 1xTAE) to separate the insert (your transgene) from the vector.
	
5) Load your digestion and let it run, slowly, at <4 V/cm for 2-3 hours. Include EtBr (adding 0.5 l from EtBr stock at 10 mg/ml each 10 ml of gel volume) just in the gel (not necessary in the running buffer). You might need to use several lanes to completely load all 200 l of digested plasmid DNA sample. Do not load a size-marker DNA next to any lane containing a DNA to be purified, skip one or two empty lanes between the molecular-weight marker and your first lane with plasmid digested DNA.
	
6) Localize the band (on the long-wave UV-transilluminator, > 300 nm) of the expected size for the transgene and precisely excise it with a sterile scalpel. Minimize the amount of agarose you take surrounding the band.

7) Distribute the pieces of agarose gel containing the DNA into eppendorf tubes. Weigh and label them. In general you should aim to process about 100-300 mg agarose gel slices in each Eppendorf tube. Use as many tubes as required, do not overload a tube with more than 300 mg agarose gel slices. If that would be the case it is recommended to split the agarose piece in two or more fragments and proceed with them in separate tubes.

8) Proceed with DNA extraction procedure strictly following the recommended protocol, depending on which extraction kit you will be using. Pay special attention to the washing steps.

9) Elute the DNA from the glassmilk matrix using Microinjection buffer (see below) using the recommended time and protocol, depending on which extraction kit you will be using. 

10) Collect eluted DNA from all tubes in one new tube. Spin again for 30 seconds at Vmax to remove any rest of glassmilk or co-purifying particles and transfer the supernatant to a new tube. If your final combined volume is less than 100 l then, add enough Microinjection buffer to reach that volume. Maximum allowed volume is 300 l.

11) Filter the DNA solution (less than 300 l) through small filter units of 0.22 m pore size (Millipore MILLEX-GV4, Cat. Nr. SLGVL04OS) connected to a 1 ml disposable syringe. Load the syringe with a yellow tip and remove the air. Alternatively remove the pestle and load your DNA volume from behind. Fix the small filter unit strongly before applying pressure to the syringe. Recover the filtrate in a new Eppendorf tube. This is the most efficient procedure in order to remove any particles from the DNA solution that later might clog your microinjection needle.

12) Microdialyse the filtrate on the surface of floating microdialysis membrane (glossy side up) against 10-50 ml of microinjection buffer for 3 hours at room temperature. Spot the volume in a single drop by carefully pipetting into the middle of the floating membrane without touching the membrane. This very important step dialyses out any remaining contaminants in solution (such as NaI and ethanol traces from the extraction kits) which could prevent normal viability of the oocytes. Membranes are from Millipore (type VM, 0.05 m pore size, Cat. Nr. VMWP02500). When recovering the drop try to soak it in one step, without separating the tip of the pipette from the surface of the membrane. Be patient and pay atention to your movements.

13) Finally, measure the DNA concentration of the sample using a fluorometer (recommended) or, alternatively (less sensitive), by comparing EtBr intensities, on agarose gels, from DNA standards of known concentration (i.e. DNA samples from previous transgenes already microinjected that proved to be OK for transgenic production). For DNA standard use single bands of high molecular weight in a range from 1 to 100 ng. 

14) Dilute your DNA sample using microinjection buffer down to (1-5 ng/l = 1-5 g/ml). Recommended first choice is 2 ng/l.

15) Aliquot your diluted DNA sample (20 l/tube). Store aliquots frozen and sealed (to prevent dessication) with parafilm at -20oC. DNA is now ready for microinjection into oocytes.

NOTE: As a rule of thumb use DNA samples at a concentration of 2-4 ng/l. If after the first round of microinjections, a low number of progeny is observed (or a low number of 2-cell embryos are detected after O/N incubation) your DNA sample might be still "contaminated" with toxic agents impairing embryo survival. As a first measure, dilute your DNA sample by a factor of 2 (in microinjection buffer) and repeat the microinjections. In some cases, even higher dilutions rates have to be used to find the equilibrium between DNA concentration and sample purity. Transgenic mice can be obtained with DNA diluted up to 0.1 ng/l, although at lower efficiencies.

	Solutions

	50x TAE (stock)				For 1 liter:

	TRIS-Acetate 2M
	Tris-base					242.28 g
	Acetic acid, glacial(100%)				57.1 ml
	EDTA 0.1 M					200 ml EDTA 0.5 M (pH=8)
	Distilled H2O					up to 1 liter

	Autoclave. Store at room temperature.

	1x TAE					For 2 liters:

	50x TAE (stock)					40 ml
	Distilled H2O					1960 ml

	Microinjection Buffer				For 100 ml:

	TRIS-HCl pH=7.5 10 mM			1 ml TRIS-HCl pH=7.5 1 M
	EDTA 0.1 mM					20 l EDTA 0.5 M pH=8
	Sterile H2O (*)					up to 100 ml

Filter through 0.22 m. Autoclave. Store at room temperature. If tested in embryos and found to be OK freeze down (-20 oC) aliquotes to be used subsequently in forthcoming microinjection procedures.

(*) VERY IMPORTANT: Quality of water is the most important parameter for efficient transgenic production through oocyte microinjections. If you are not sure about the actual quality of your MilliQ sterile water (should be at least 18 ) it is strongly recommended to buy commercial cell/embryo-tested sterile water (i.e. GibcoBRL-Life Technologies, now Invitrogene, “Sterile water for cell culture” Cat. Nr. 15230 or Sigma “water for embryo transfer” Cat. Nr. W-1503)


