PROTOCOL: BAC TRANSGENESIS

Strategy: We decided to inject a linearized construct containing our insert of interest but with minimal vector pBeloBAC11 sequence.

WHEN BAC DNA IS SUPERCOILED, YOU CAN USE A REGULAR BLUE TIP TO PIPETTE THE DNA. ALWAYS USE A CUT OFF TIP WITH A LARGE OPENING (LARGER THAN 1 mm) TO PIPETTE LINEAR BAC DNA.
1 - You have to find a restriction enzyme that cuts on both sides of your insert but not within it (in our case, the digestion with  NotI gave two bands on PFGE : one of approximately 150kb that corresponded to our insert, the other of 7kb that corresponded to vector pBelo).

2 - Once you find such an enzyme, you must digest 10 g of your BAC with this enzyme. (I have used a total volume of 150 l with 1X digestion buffer, 5 U enzyme/ g, 1 mM Spermidine pH7.6, 1X BSA (optional). Digest 4 hs to overnight at required temperature. 

3. - Load your digested BAC onto a 1% Low Melting Point agarose (Seaplaque agarose- low melting agarose Cat. No.50101 www.bioproducts.com)

 PFGE gel (without Ethidium Bromide because EtBr will nick DNA when exposed to UV light!!!!) and migrate it under conditions allowing a good discrimination between the two fragments (in our case, initial and final switching time = 5s, run time = 16h, volts/cm = 6, included angle = 120(, temperature 14(C). In order to load your whole sample, seal  teeth of your comb together (to make large 4 cm tooth) before pouring your gel.

Since our BAC is large (~190 kb), we used a final switching time of 25 sec. Run time was 18-20 hrs.

4. - Cut 0.5 cm strip off the left and right sides of the 4 cm well and stain these with Ethidium Bromide. Store the center portion of the gel in fresh migration buffer. Visualize the DNA in the edge strips on a UV light box and mark the strips at the position of the insert (cut a nick in the side of the gel strip). Reassemble the gel and cut out a slice about 2-5 mm wide that contains the insert (the narrower the slice, the higher the concentration of DNA). Cut the stripe into 1cm pieces and put into a 50ml tube with soaking buffer. Stain the central portion of the gel and reassemble the whole gel on a UV box to check that the insert was cut out.

5. - Equilibrate the pieces of agarose 2 times for 30mm with 20ml of soaking buffer (10mm Tris-HCl pH 7.5 - 100mM NaCl - 1mM EDTA pH 8) with gentle agitation at room temperature.

6. - Place pieces of agarose (500mg agarose/tube) into 1.5ml tubes (this represents about 600 microliters).

7. - Place in a 68(C water bath for 12min to completely melt the agarose. 

8. - Place in a 40(C block heater and 5 min later add 1l of agarase (Biolabs, 1U/lper 100 mg of agarose. Mix by pipetting slowly with a cutoff blue tip or inverting the tube and leave 2h at 40(C.

9. - Centrifuge the solution at 12000rpm at room temperature for 20min and carefully transfer cutoff (larger than 1 mm diameter) tip the supernatant to a new tube (this clears the solution).

We found that even after this spin, we see residual undissolved agarose. We did two additional spins.

10 - Keep 30l of the DNA solution for checking on PFGE. Store the rest at 4(C.

11 - Preequilibrate Millipore filters (n(VMWPO02500 - pore: 0,05m - size: 25 mm) for several hours on the surface of microinjection buffer (in our case, 10mM Tris pH 7.5 - 0.1 mM EDTA). Use 30ml of buffer in a Petri dish (10 cM diameter) and place the filter shiny side up.

12 - Transfer the filter to new buffer and place 200-600 l agarased, spun DNA solution onto the filter using a cutoff yellow tip. Dialyze 4h (without lid of Petri dish to allow some buffer evaporation and increase the DNA concentration). Usually I have 2 filters/sample with a maximum of 600 l per filter)

13. - Carefully take up the DNA solution with a cutoff yellow tip (volume should be down to about 200 l if you loaded 500).

14. - Keep 20l of the DNA solution for checking on PFGE (to estimate the final concentration of your DNA, run the collected samples onto a 1% agarose PFGE gel with known quantities of your BAC digested with selected restriction enzyme or evaluate by spectrophotometer without dilution: usually I take 100 l and load the same sample on PFGE gel to check quality and confirm quantity.  Still, I have 100 l left for microinjection in the worst case scenario). Store the rest at 4(C.

With this protocol, I have obtained approximately 500l of DNA solution at a concentration of 5ng/l, starting with 2 membranes, 600 l each. 

