DNA purification for oocyte microinjection
using NaCl density gradients

Alfonso Lavado (adapted from original protocol of Belén Pintado, INIA)
Laboratorio 111, Lluís Montoliu, CNB-CSIC

Reference: Biotechniques 10(4)447, 1991

NOTE: This method can be used to purify an insert or transgene to be microinjected from the plasmid or vector sequences, after appropriate enzymatic digestion and only if the size differences between DNA fragments are obvious (> 2 kb). If differences are smaller it is recommended to use alternative methods, such as those based on glassmilk silica matrix kits.

1.- Digest 200 g of plasmid (Big amount of digested DNA are needed since this method is highly unefficient in DNA recovery, although it provides DNA of very good quality). Overnight digestion: in a volume of 1,5-2 ml, using 0,5-0,75 u of enzyme per g of DNA.

2.- Check the digested DNA by running an aliquote in an agarose electrophoresis gel.

3.- Inactivate restriction enzyme(s) with EDTA 50 mM (add 1 l stock EDTA 0.5 M / 10 l digestion)

4.- Prepare the NaCl density gradient

The type of gradient will be specific depending on the actual size of DNA bands to be separated: 
To separate  - 6kb from 3kb: 5%, 10%, 15%, 17,5% y 20% of NaCl
    -10 kb or more from 3kb: 5%, 10%, 15% y 20% of NaCl

All NaCl solutions should be prepared in 10 mM Tris-HCl, pH=7.5, 5 mM EDTA, pH=8. Prepare all subsequent solutions from a master NaCl 20% stock solution. Filtrate all solutions (0.22 m) before using them.

a)	Generate the gradient: Add NaCl solutions, carefully, from more to less concentrated in an ultracentrifuge Beckmann tube (Cat. Nr. 331372). Use a 5 ml syringe connected with a plastic tubbing to transfer the solutions over the surface of previously delivered ones. All solutions should have the same volume. Altogether, the final volume should not be more than 10 ml (using SW41 rotor type).

b)	Heat DNA sample at + 65ºC for 15 min (bring the digested DNA to a final volume of 2 ml using (10 mM Tris-HCl pH=7.5, 5mM EDTA, pH=8) buffer.
c)	Add the DNA samples, carefully, on the top of the NaCl density gradient.
d)	Equilibrate each tube with the following solution: NaCl 20% in 10 mM Tris-HCl pH=7.5, 5 mM EDTa pH=8. Use the gravimeter and weight the tubes.
e)	Centrifugation conditions for SW41 rotor (use all tubes) 25.000rpm, 25ºC, 16 hours. Acceleration and breakage programmes (not strictly necessary but recommended): up to 4000 rpm in 3 min, down from 4000 rpm in 3 min. 

5.- After the ultracentrifugation step, recover 500 l aliquotes from the NaCl gradient, extremely carefully, from top to bottom, always soaking liquid from the surface without disturbing the gradient. Analyse 20-30 l from each aliquote in a 0.6% agarose gel. Due to the high-salt content of DNA samples, load the gel and wait about 30 min before switching the power, in order to allow the excess of salt to diffuse out of gel wells. In particular, do not run at more than 4 V / cm.

6.- Select only those aliquotes displaying the expected DNA fragment 100% pure (without traces of vector). DNA bands should be observed to appear and fade along the gradient aliquotes. Use a powerful UV transilluminator (UV short wave < 300 nm) to check for traces of undesired bands. Do not use these fractions.

7.- Desalt DNA samples using Nap-25 columns (2,5 ml) from Amersham-Pharmacia, following the protocol described by the manufacturer, in brief:.
a.- Equilibrate the column with 25 ml of 10 mM Tris-HCl pH=7.5,  5 mM EDTA, pH=8
b.- Add DNA samples, up to a maximum volume of 2,5 ml (complete up to 2.5 ml with the above indicated buffer)
	c.- Elute DNA from column using 3,5 ml of microinjection buffer 
(10 mM Tris-HCl pH=7.5, EDTA 0,1 mM pH=8)
f.- Discard first few drops. Next, recover all consecutive fractions in three tubes with 0,5 ml, 1,5 ml and 1 ml. Most of DNA will be in the 1.5 ml second fraction collected.

8.- Centrifuge in a microcentrifuge (Vmax, at RT) during 1 hour to get rid of any undesired debris. Transfer clean supernatant into a new Eppendorf tube.

9.- Dialyze against microinjection buffer on a floating filter membrane following described protocols (see Montoliu, 1997, “Generation of Transgenic Mice”)

10.- Measure DNA concentration in a fluorometer (or, less sensitive, deduce it by comparison with known DNA standards in an agarose electrophoresis gel) and dilute, in microinjection buffer, up to required transgene DNA concentration suitable for microinjection [1-5 ng/l]. Initial recommended concentration: 2 ng/l.

