Phage ORF Library Amplification Protocol
[bookmark: _kr5gdghu6zyt][bookmark: _yz4f31l88hb3]Full details of library construction can be found in Nagy, TA et al. A phage protein screen identifies triggers of the bacterial innate immune system. Nature Microbiology. 2026. PMID: 41545502.  DOI: 10.1038/s41564-025-02239-6
· The “Phage ORF Library” refers to a pool of 406 plasmids that express all cloneable open reading frames from phages T2, T7, λ, ϕX174, M13 and MS2 from an isopropyl-β-d-thiogalactoside (IPTG)-inducible promoter using a medium-copy, chloramphenicol- resistant vector. 
· The Phage ORF Library is supplied as a pool of amplified plasmids and can be further amplified by transformation into a cloning strain of E. coli.
· To obtain ~100-fold library coverage, you will need to collect >40,000 CFU. We typically recover 2e5 CFU from transformation of 100 ng pooled library into 6e8 electrocompetent E. coli.
· To guarantee high transformation efficiency, we recommend using electrocompetent E. coli that express additional LacI protein from a lacIq gene to decrease leaky expression of phage ORFs. 
· Recover transformants as colonies growing on solid agar plates and gather bacteria for subsequent plasmid purification by scraping. This method will help to obtain equal representation of each colony.
[bookmark: _j1hudir5oczm]Required materials
· Electrocompetent E. coli, such as OmniMax 2 T1R. We used OmniPir (Kibby, EM et al. Bacterial NLR-related proteins protect against phage. Cell. 2023.)
· 1 mm gap electroporation cuvettes
· Electroporator
· Transformation recovery medium. We prefer SOC.
· LB Cm20μg/mL liquid medium: 10 g/L tryptone, 5 g/L yeast extract, 5 g/L NaCl, chloramphenicol 20 μg/mL 
· LB Cm20μg/mL agar plates: 10 g/L tryptone, 5 g/L yeast extract, 5 g/L NaCl, 16 g/L agar, chloramphenicol 20 μg/mL
· Plasmid DNA extraction kit. We prefer ZymoPURE – Express Plasmid Midiprep Kit
· 37 °C shaking and static incubators
· 17 mm × 100 mm round-bottom culture tubes
· Spectrophotometer to determine DNA concentration (e.g. Nanodrop, Qubit)
[bookmark: _cfax2uvldj18]Protocol
[bookmark: _et8tm8nwmzse]Part 1: Electroporation
1. Pre-warm LB-Cm20μg/mL agar plates (145 mm × 20 mm) at room temperature for 1 hour
a. 9 × plates required here
2. Place an electroporation cuvette (1 mm) and sterile 1.5 mL tube on ice
3. Thaw electrocompetent cells on ice (about 10 min) and mix cells by flicking gently
4. Add 100 μl of the electrocompetent cells to a chilled 1.5 mL tube
5. Add 100 ng of library DNA to the bacteria
6. Carefully transfer the cell/DNA mix into the chilled cuvette without introducing bubbles and make sure that the cells deposit across the bottom of the cuvette
7. Electroporate using the following parameters: 2.0 kV, 200 Ω, and 25 μF
8. Immediately add 1000 µl of recovery medium to the cells
9. Gently mix by pipetting up and down three times, then transfer to a sterile 17 mm × 100 mm round-bottom culture tube
10. Grow with shaking at 37 °C for 1 hour
[bookmark: _4hbmjiq5ilcg]Part 2: Plating dilutions to estimate library coverage
11. Prepare 1:100 and 1:1000 dilutions of recovery culture in LB-Cm20
a. Transfer 100 μL of recovery culture into 900 μL of LB-Cm20, mix and repeat
12. Spread 100 µL of recovery and each dilution onto LB-Cm20 plates, three plates for each 
13. Incubate plates at 37°C for 18 hours
14. Record the number of CFU per plate to determine library coverage
15. For plates that have well-defined, individual colonies (no lawns, ideally ~10-20,000 CFU), add 5 mL of LB-Cm20 and scrape up colonies, transfer slurry to 50 mL conical tube. Repeat this for all plates that have individual colonies.
16. Measure bacterial OD and select the appropriate volume of slurry to use for plasmid extraction kit based on suggested minimum and maximum levels of input culture.
[bookmark: _3391ali58w46]Part 3: Plasmid library extraction
17. Extract plasmid DNA from the culture 
18. Measure extracted plasmid DNA concentration 
Part 4: NGS verification
19. Verify library preparation by sequencing extracted plasmids using Next Generation Sequence (NGS). We suggest SeqCenter 200 Mbp Illumina Sequencing.
20. Reads are mapped to the reference sequence Concatenated phage genomes.gb and reads for each phage ORF counted. Briefly, we use the Map to Reference feature of Geneious Prime (default settings) and employ the TPM feature to determine ORF abundance in library or under screening conditions. 
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