BioBloom Library Amplification and Sequencing Protocol
Library Amplification
To perform a pooled growth characterization experiment using BioBloom, first thaw one vial from each library replicate — we recommend using a foam float to suspend these in room-temperature water. Use the entire 1 mL volume of vials to inoculate pre-cultures of 3–10mL LB with 30 ug/mL chloramphenicol and use this culture to inoculate your selective conditions. We recommend 50 mL cultures for selective conditions, inoculated with 0.5 mL of the preceding culture. Multiple timepoints may be helpful, but this depends on the stringency of the stress condition you choose. If using a very stringent stressor, consider inoculating each flask with a larger starting volume.
Library Sequencing
To sequence a BioBloom library, first isolate plasmid DNA with a standard miniprep kit. If your selective condition produces very dense cultures, we recommend adding the number of cells equivalent to that harvested in a 5 mL, OD=3 culture, which is typical for minipreps and will not overload the kit.

Then, perform PCR 1 to amplify the pro-donor segments of retron plasmids using the primer sets below. It is advisable to minimize the number of PCR cycles to maintain diversity — we recommend testing 10, 15, and 19 cycles using your conditions, and picking the minimum number of cycles that produces a detectable band on a gel. Next, index the PCR product using standard Illumina "Truseq" indexes for sequencing. For additional detail, see the methods section of the BioBloom Technical Report. We recommend sequencing using paired-end 150 bp sequencing, which maximizes read overlap in prodonor regions. These primers include staggered priming regions to improve signal diversity when sequencing, but nonetheless we recommend sequencing alongside phiX or other samples on an Illumina flow cell.


Primers:
	Primer Name
	Sequence
	Tm (Q5 polymerase)

	fwd_1
	cctacacgacgctcttccgatctTCTGAGTTACTGTCTGTTTTCCTG
	65

	fwd_2
	cctacacgacgctcttccgatctVTCTGAGTTACTGTCTGTTTTCCTG
	65

	fwd_3
	cctacacgacgctcttccgatctNRTCTGAGTTACTGTCTGTTTTCCTG
	65

	fwd_4
	cctacacgacgctcttccgatctNNRTCTGAGTTACTGTCTGTTTTCCTG
	65

	rev_1
	gagttcagacgtgtgctcttccgatctGTCAGAAAAAACGGGTTTCCTG
	65

	rev_2
	gagttcagacgtgtgctcttccgatctHGTCAGAAAAAACGGGTTTCCTG
	65

	rev_3
	gagttcagacgtgtgctcttccgatctNMGTCAGAAAAAACGGGTTTCCTG
	65

	rev_4
	gagttcagacgtgtgctcttccgatctNNaGTCAGAAAAAACGGGTTTCCTG
	65



Analysis of NGS Data
Analysis of BioBloom data can be performed in at least two ways. Both begin with computing the frequency of mutation barcodes in your amplicon sequencing, you can find more detail on the BioBloom Github page.

The simplest analysis is a single timepoint method, which we used in our report. In this method, barcode counts in a stressful condition are assessed for how unusually abundant they are, across all three replicates. This identifies barcodes that are unusually high in abundance across all replicates, which is strong evidence for them being beneficial mutations. We found that these beneficial mutations tended to cluster together at genomic positions for genes, regulatory elements, etc., offering further evidence for their benefit.

A more advanced method is a multiple timepoint method. This takes into account barcode frequencies across multiple timepoints under selection to determine a fitness score for each mutation, which can be more quantitative and sensitive than the single-timepoint method. If you are able to normalize to known neutral mutations in your condition, this can even provide an accurate measurement of growth rate for each of your mutations. This method is used in a variety of saturating mutagenesis studies, but we have not adapted it for BioBloom yet. However, we do provide baseline frequency data for the BioBloom-Ec-2.0 library alongside our published datasets to facilitate this analysis option.
