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Abstract

Synthetic microbial communities have the potential to enable new platforms for bioproduction of biofuels and biopharmaceuti-
cals. However, using engineered communities is often assumed to be difficult because of anticipated challenges in establishing
and controlling community composition. Cross-feeding between microbial auxotrophs has the potential to facilitate co-culture
growth and stability through a mutualistic ecological interaction. We assessed cross-feeding between 13 Escherichia coli amino
acid auxotrophs paired with a leucine auxotroph of Bacillus megaterium. We developed a minimal media capable of supporting
the growth of both bacteria and used the media to study co-culture growth of the 13 interspecies pairs of auxotrophs in batch
and continuous culture, and on semi-solid media. In batch culture, eight of thirteen pairs of auxotrophs were observed to
grow in co-culture. We developed a new metric to quantify the impact of cross-feeding on co-culture growth. Six pairs also
showed long-term stability in continuous culture, where co-culture growth at different dilution rates highlighted differences in
cross-feeding amongst the pairs. Finally, we found that cross-feeding-dependent growth on semi-solid media is highly stringent
and enables identification of the most efficient pairs. These results demonstrate that cross-feeding is a viable approach for

controlling community composition within diverse synthetic communities.
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B. megaterium: E. coli

log (CFU/ml)

10°:105 105105 | 10%:10°
BproA | 7.4:0.5 7.9:02 | 6.8:0.3
AilvA_| 73101 8.4:05 | 7.140.9
BmetA | 4536 7.5:06 | 62103
DpheA | 3.9:15 46107 | 54513
BargA | 3.4+2.7 71305 | 6.1#0.2
AtyrA | 3.130.5 5.8:04 | 7.1+0.3
BlysA_| 2.0:2.2 8.0:22 | 7.141.0
AtrpC_| 1.2+0.5 58612 | 33104
AginA_| 12:03 2.9:04 | 2.141.0
BhisB_| 0.4+1.0 2.9:05 | 2.040.6
athrc_| 0.2:0.5 2.7:02 | 13+1.1
AserA 1.4:0.8 | 32808
AcysE 51509 | 2.6¢1.0
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