
Chemical Puzzling Conjugation Efficiency

The simulations in the main text (Fig. 7) assumed that when an F+ and F- cell are in contact, transfer
of genetic information occurs 100% of the time. Evidence to the contrary exists, especially in the absence
of selection, where the fitness penalty associated with F+ strains carrying a plasmid, and the competition
between cell growth and conjugation, limit plasmid transfer [1]. Furthermore, recombination of the F-
plasmid with the host genome can result in Hfr (high frequency of recombination) strains, which have the
ability to transfer genetic information (e.g. barcodes), but generally do not confer conjugative ability to the
recipient [2]. Our analysis, however, does not rely on every neighboring F+/F- pair to mate. Rather, it only
requires that the descendants of nearby pioneer cells mate at least one once (if they are an F+/F- pair). In
simulations, relatively faithful chemical reconstruction was accomplished with a conjugation probability of
only 30% (Fig. S1). This probability is likely very feasible, as neighboring pairs will have many chances to
mate.
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