The following is an overview of the key instructions for preparing an E. coli cell-free protein expression lysate. For a detailed description of the process, see Levine et al.1.    

1. Cell growth

1.1. Streak a sample of E. coli BL21 cells from a glycerol stock onto an LB agar plate. Incubate for 18 h at 37 °C.

1.2. Prepare 50 mL of LB broth and autoclave for 30 min at 121 °C.

1.3. Prepare 750 mL of 2x YTP media and 250 mL of 0.4 M D-glucose solution; autoclave both solutions separately for 30 min at 121 °C. Mix both solutions to make 1 L of 2x YTPG media. 

1.4. Start an overnight culture by inoculating 50 mL of LB media with a single colony from the agar plate. Incubate at 37 °C with shaking at 220 rpm for 15–18 h.

1.5. Measure the OD600 of the overnight culture using a 1:10 dilution.

1.6. Inoculate 1 L of prewarmed 2x YTPG with an appropriate volume of overnight culture to achieve an initial OD600 of 0.1. Incubate at 37 °C with shaking at 200 rpm.

1.7. Monitor the OD600 every 20–30 min until it reaches 3.0.

1.8. Harvest the cells by centrifugation at 5,000 × g, 10 °C for 10 min.

1.9. Wash the pellet 3x with ice cold S30 buffer (10 mM Tris(OAc) pH 8.2, 14 mM Mg(OAc)2, 60 mM K(OAc), and 2 mM DTT). Pellet the cells by centrifugation as described in step 1.8 and measure the weight of the pellet.

2. Crude cell extract preparation

2.1. Resuspend the cell pellet in ice cold S30 buffer (1 mL of S30 buffer per 1 g of cell mass).

2.2. Transfer 1.4 mL of the cell suspension into 1.5 mL microtubes. 

2.3. Sonicate at a 45 s ON and 59 s OFF cycle for a total of three cycles at 50% amplitude, delivering 800–900 Joules of energy per microtube.

2.4. Add an extra 2.8 µL of 1 M DTT to each 1.4 mL of lysate sample and mix.

2.5. Centrifuge at 18,000 × g, 4 °C for 10 min and carefully transfer the supernatant to a new microtube. 

2.6. Incubate at 37 °C, 250 rpm for 60 min to disengage any remaining mRNA-ribosome complexes (the runoff reaction).

2.7. Centrifuge at 10,000 × g, 4 °C for 10 min.

2.8. Aliquot into100 µL fractions, flash-freeze in liquid nitrogen, and store at -80 °C.
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