Library Amplification Protocol

Overview:
This protocol describes how to recover and amplify a gene library from the plasmid DNA provided by Addgene. The goal is to generate a sufficiently large and representative bacterial population to maintain the diversity of the library and prevent bottlenecking during propagation.

Transformation
Electroporate 1-10 ng of supercoiled plasmid DNA into 25 µL of high-efficiency electrocompetent E. coli (e.g., NEB 10-beta Electrocompetent Cells or equivalent). Avoid using chemically competent cells, as their transformation efficiency may be insufficient. Use freshly thawed cells and keep them cold until electroporation. Follow the manufacturer’s electroporation conditions. Immediately add 975 µL of pre-warmed SOC medium after pulsing and transfer to a culture tube. Recover at 37 °C with shaking (250 rpm) for 1 hour. 

Note: Higher amounts of DNA used in the electroporation correlate with increased frequency of cells containing multiple plasmids (Goldsmith et al. 2007 https://doi.org/10.1093/protein/gzm026; Tomoiaga et al. 2022 https://doi.org/10.1038/s41598-022-14598-9). To reduce this effect it may be preferable to use less DNA and perform multiple parallel electroporations to achieve the desired coverage.

Plating and Estimating Coverage

Plate recovered cells on LB-agar plates containing carbenicillin (100 µg/mL).
To estimate transformation efficiency and coverage:

· Prepare serial dilutions (e.g., 1:10⁴ to 1:10⁶) and plate 100 µL from each dilution on separate plates.
· After overnight incubation at 37 °C, count colony-forming units (CFUs) to determine the total number of transformants.
· We recommend achieving > 2,000,000 CFUs to prevent diversity loss or bottlenecks.
· Use the smallest number of growth cycles necessary to minimize potential bias in gene representation.

Library Recovery and Amplification

After overnight growth, colonies can be either scraped to recover the pooled library or restreaked to isolate individual clones if needed for quality control sequencing.

To recover the full library:
· In a sterile environment, add 0.5–1 mL of sterile LB or SOC medium to each agar plate.
· Use a sterile cell spreader to gently dislodge colonies from the agar surface.
· Collect the suspension using a pipette and pool all plates into a single sterile container or tube.
· Mix thoroughly to homogenize the pooled library. The resulting suspension will have a high optical density (OD600 > 10) and may need dilution for downstream use.

Storage and Further Amplification

From the pooled suspension:
· Estimate the cell concentration using the OD600 (you may have to dilute until OD<1). Use >100 million cells to inoculate an overnight culture in selective LB (or TB) medium (carbenicillin). Grow at 37 °C, 250 rpm overnight.
· Prepare 10x glycerol stocks (final 25% glycerol) and store at -80 °C.
· Perform a miniprep or midiprep from 1-5 mL of the overnight culture to recover library plasmid DNA for sequencing validation or further experiments.


