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Figures and Tables

Figure 1. GrowMIiDE: Double emulsion platform for bacterial cultivation. (A) Schematic representation of the
GrowMIiDE platform. Four syringe pumps drive oil and aqueous solutions into a custom microfluidic device to
encapsulate single microbes within 30 or 45 pum diameter double emulsions (DEs); DE generation is monitored in
real-time by a high-speed camera attached to an Amscope stereoscope. (B) Schematic and representative brightfield
image of DE droplets. (C) Merged brightfield and fluorescent images of single E. coli-GFP cells loaded into DEs (left)
and after growth in M9 + glucose for 24 hours (right). (D) Brightfield microscopy images indicating growth of diverse
anaerobes within DEs including the sulfate-reducer Desulfovibrio ferrophilus IS5 on 60 mM lactate and 30 mM
NaSOs, the acetogen Thermoanaerobacter kivui on 50 mM glucose at 65°C, lactic acid-producing fermenter

Lactococcus lactis NZ9000 on 50 mM glucose, and mixed acid fermenter E. coli MG1655 on 50 mM glucose.
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589 Stool GrowMIDE  Batch
590 Figure 2. GrowMIDE enrichment of distinct microbial communities from human gut microbiota. (A) Schematic
591 overview of stool enrichments in DEs vs batch enrichments in mBHI. (B) Alpha diversity from input stool,
592 GrowMIDE, and batch enrichments based on total unique ASVs. Floating bar plots represent the mean and range,
593 n=5-6. (C) Beta diversity from input stool, GrowMIiDE, and batch enrichments based on type of unique ASVs. (D)
594 Relative 16S rRNA gene abundances from input stool samples, GrowMiDE enrichments, and batch enrichments from
595 stool cell suspensions. (E) Relative 16S rRNA gene abundances from a timecourse of stool enrichments in DE vs
596 batch cultures sacrificed at 12, 24, 48, and 72 hours, and corresponding absolute 16S rRNA gene abundances of (F)
597 M. smithii (class: Methanobacteria) and (G) P. faecium (class: Negativicutes).
598
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599 Transfer Transfer

600 Figure 3. GrowMIiDE can maintain and enrich growth yield specialists through nutrient privatization. (A)
601 Fermentation pathways of L. lactis WT (black) and AldhA (red) strains in mixed batch cultures or GrowMiDE
602 enrichments. (B) Growth of L. lactis monocultures and cocultures (1:1 starting ratio) on CDM + 25 mM glucose (n =
603 3, biological replicates, error bars indicate SEM). (C) Frequencies of populations across transfers in mixed batch
604  cultures of L. lactis strains on 50 mM glucose. Each transfer received a 1% inoculum into fresh CDM + 50 mM
605 glucose, and CFUs for each strain were determined from the grown community at each transfer (n = 3, biological
606 replicates, error bars indicate SEM). (D) Cell densities across transfers in GrowMiDE enrichments of L. lactis strains
607  on 50 mM glucose. Initial mixed culture contained ~80% AldhA as determined by CFUs/mL on CDM + Ery® plates.
608 At the end of each transfer, the DEs were disrupted in bulk by incubating with 1H,1H,2H,2H-perfluoro-1-octanol
609 (PFO), diluted to an OD = 0.05 to achieve single-cell loading, and cells were re-packaged into DEs for the next
610 transfer. (n = 3, technical replicates, error bars indicate SEM). CFUs for each strain were determined from the grown
611 community at each transfer to determine relative cell densities, and the initial mixed culture contained ~80% AldhA

612  prior to splitting into batch or DE competition experiments. All L. lactis transfers were incubated for 48 hours at 30°C.
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Figure 4. GrowMIDE + DE-FACS as a novel microbial enrichment and isolation platform. (A) Overview and

potential applications for microbial enrichments using GrowMIiDE followed by DE-FACS to obtain isolates. (B)

Relative ratios of 4 glucose-catabolizing strains in a mock community enriched in batch cultures or the GrowMiDE

platform on CDM + 25 mM glucose for 48 hours. n=3. Error bars indicate SEM. (C) FACS profiles of 30 um DEs

containing the mock community encapsulated with 2.5 pM SYTOQ after 48 hours and subsequently sorted into

individual wells on a 96-well plate. Plate wells were preloaded with growth medium and 10uL of PFO to disrupt

DEs. 767 events were gated within the top 2% of the SYTO* DE population (38321 events) and 192 were sorted

onto plates to assess for growth. (D) Growth curves of 34 representative output isolates downstream of DE-FACS.

All growth assays were performed at 30°C.
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