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Protocols for RED cloning, targeting and retrieving.

A.1 Induction of RED and preparation of the competent bacterial cells

(1) Grow the RED expressing strain in 5 ml of LB medium at 32˚C overnight. Note these strains are TS, will die above 37˚C.

(2) Inoculate 1 ml of the overnight culture into 50 ml of fresh LB  in 500 ml flask and grow the culture at 32˚C with shaking until OD600=0.5 to 0.8.

(3) RED induction is performed by transferring 10 ml of the growing culture into a 125ml conical flask and placing the flask in a waterbath at 42˚C with shaking (200 revolutions/min ). Note that the waterbath should be switched on early and be stabilized at 42˚C before using. Total time at 42˚ = 15 min.

(4) Immediately after 15 min induction, place the flask into ice bath slurry (not ice alone) and shake by hand to cool down the cells quickly. After induction, activity is lost at temperatures above 0 degrees.  Length of time on ice can be from 10 to 40 min. w/o effect. 

 Note a non-induced culture kept at 32˚C should also be placed into ice  slurry and used as a negative control.

(5) Spin the 10 ml of culture for 8 min at 7000 rpm (5500 g) at 4˚C. Note that the rotor in centrifuge should be brought to 4 degrees before using.

(6) Wash the cell pellet three times using (1 ml) ice cold sterile water. To save time, the washing can be done in 1.5 ml Eppendorf tubes using maximum speed for 20 seconds to spindown the cells (refrigerated if possible).

(7) After the final wash, the cell pellet should be resuspended in 100 ul of ice cold sterilize water for use in electroporation.

B. Transformation and selection

(1) Immediately prior to each electroporation - mix ~100 ng of each donor DNA (PCR product) with 50 ul of the competent cells and pipette the mixture into an electroporation cuvette (0.1cm). This is a nearly saturating amount of donor DNA.

(2) Electroporate the cells with the DNA at 1.8 kV (Bio-Rad Gene Pulser, 25 uF with Pulse controller set to 200 ohms).

(3) Immediately, add 1 ml LB medium to the cuvette and transfer the cells into an Eppendorf tube.

(4) If outgrowth is required, incubate the cells at 32˚C for 1 to 1.5 hours with shaking (see alternative membrane procedure in paper).

(5) Spread an aliquot or dilution  of the cells onto the selective plate and incubate at 32˚C. Spread dilutions of the electroporation on nonselective LB plates to determine total viable cell counts. 

(6) If necessary for concentration, spin down the cells and resuspend them in about 100 ul of LB (or minimal) medium as required.

NOTE: We have found that carrying out a control recombination as described in the paper will help to monitor for problems in your procedures.  The type of control experiment we recommend is to replace galK with the same drug marker that you are using for gene knockouts and to use same primers with the same galK junctions as described in the methods of the paper eg. galK<>cat. 

C. Designing PCR products for recombination.

I. Targeting DNA—
Step 1 — Design primers for PCR of cassette. The cassette is most often a drug marker but could be your favorite DNA if the Target in the subsequent steps can be selected against. The primers contain two parts — (i) a 5’ end (pink or blue) that is homologous (35 to 50 bases long) to flanks of the target DNA (ii) a 3’ end of 20 bases (arrow) that primes the cassette DNA for amplification.

Step 2 — Carry out PCR reaction using these primers and a DNA template containing the cassette to generate the PCR product with cassette flanked by short DNA segments homologous to target DNA. Note that the template DNA must be removed if it can transform and replicate independently (ie a plasmid donor). This can be done by DpnI treatment of the PCR reaction; DpnI cleaves methylated GATC DNA. 

We find it best to prepare a linear cassette by PCR using just the 20 base primers and maintain this as the template for all future PCRs.

Step 3 — Prepare competent cells, electroporate, and select recombinant (see A).

Note: see paper for discussion of limitations of targeting to pBR322-based plasmid.

D. Strains, plasmids, markers.

The strains used for these protocols carry a defectivewith expression of Red and Gam functions under control of the  PL promoter and the temperature sensitive CI857 repressor (See Table 1). No specific plasmids are needed for these studies. 

Individual markers can be designed as needed. In general for drug resistance markers, a promoter, the orf of the drug marker, and the transcription terminator would be a complete cassette. The products made by PCR can be designed to the exact base and thus may contain whatever is engineered into the initial primers including the novel joint between the target and insert sequences. In the figures, this would be the junction in the synthetic oligo between the colored rectangle and the open triangle. 

For specific site mutagenesis, we use the counterselectable marker sacB that causes sucrose sensitiviy on (M56, M63 or M9 minimal glycerol (0.3%) media with sucrose (5% ) added. sacB is linked to the selectable cat marker (cat-sacB).

We place the dual cassette cat-sacB where we want to mutagenize selecting CmR then replace both markers with a fragment of 70-80bp carrying the mutation(s) wanted. We used a fragment of this size to mutate galk in the paper (note in that case galK itself could be selected against). 
