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Exploration and cultivation of unculturable microorganisms for anticancer
compound discovery via gel microdroplets

Ichikawa, Shunsuke
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(Microbial dark matter)

The majority of environmental microorganisms remain unexplored, existing as
microbial dark matter. Most bacteria grow slowly and require compounds derived from other microbes,
making them difficult to cultivate. The encapsulation of microbes in droplets and their
co-cultivation allows for the isolation and cultivation of diverse bacterial species in liquid media

while maintaining inter-microbial compound interactions. This study demonstrated that using
microdroplet encapsulation of soil bacteria can prevent the dominance of specific bacteria and
maintain an even microbial community in a co-culture medium.
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£ 1 BEREOEHE RS 2HIE & £ OFERS

1% (No.1)

FIEE (%) #ASV ID Phylum Class Order Family Genus

5.14 ASV_003 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Pseudomonadaceae Pseudomonas
2.66 ASV_001 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Pseudomonadaceae Pseudomonas
0.95 ASV_036 Actinobacteria  Actinobacteria Actinomycetales Micrococcaceae Arthrobacter

0.92 ASV_024 Actinobacteria  Actinobacteria Actinomycetales Micrococcaceae Arthrobacter

0.90 ASV_175 Actinobacteria  Acidimicrobiia Acidimicrobiales

0.80 ASV_185 Proteobacteria  Betaproteobacteria Burkholderiales Oxalobacteraceae Janthinobacterium
0.72 ASV_254 Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
0.69 ASV_140 Firmicutes Bacilli Bacillales

0.59 ASV_299 Actinobacteria  Acidimicrobiia Acidimicrobiales

0.56 ASV_266 Proteobacteria  Betaproteobacteria Burkholderiales Oxalobacteraceae Janthinobacterium

40 Fay Ty ki LIEBER (No. 2)

FIEE (%) #ASV ID Phylum Class Order Family Genus

25.59 ASV_007 Proteobacteria ~ Gammaproteobacteria  Enterobacteriales Enterobacteriaceae

24.83 ASV_008 Firmicutes Bacilli Bacillales

20.89 ASV_001 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Pseudomonadaceae Pseudomonas
10.64 ASV_027 Proteobacteria ~ Gammaproteobacteria  Enterobacteriales Enterobacteriaceae

3.11 ASV_026 Proteobacteria  Betaproteobacteria Burkholderiales Burkholderiaceae Burkholderia
2.83 ASV_073 Firmicutes Bacilli Bacillales

2.37 ASV_042 Proteobacteria ~ Gammaproteobacteria  Enterobacteriales Enterobacteriaceae Citrobacter
1.47 ASV_060 Proteobacteria ~ Gammaproteobacteria  Enterobacteriales Enterobacteriaceae

1.47 ASV_041 Proteobacteria  Betaproteobacteria Burkholderiales Burkholderiaceae Burkholderia
0.91 ASV_186 Proteobacteria ~ Gammaproteobacteria Enterobacteriales Enterobacteriaceae

w/orRBay FLy MEER (No. 3)

FIEE (%) #ASV ID Phylum Class Order Family Genus

7.71 ASV_003 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Pseudomonadaceae Pseudomonas
4.32 ASV_001 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Pseudomonadaceae Pseudomonas
3.47 ASV_005 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Moraxellaceae Acinetobacter
3.21 ASV_046 Actinobacteria  Actinobacteria Actinomycetales Micrococcaceae Arthrobacter
3.00 ASV_030 Actinobacteria  Actinobacteria Actinomycetales Brevibacteriaceae Brevibacterium
2.85 ASV_004 Proteobacteria  Betaproteobacteria Burkholderiales Comamonadaceae Delftia

2.65 ASV_010 Proteobacteria  Alphaproteobacteria Rhizobiales Bradyrhizobiaceae Bradyrhizobium
2.54 ASV_016 Proteobacteria  Betaproteobacteria Rhodocyclales Rhodocyclaceae Rhodocyclus
2.47 ASV_029 Bacteroidetes Sphingobacteriia Sphingobacteriales  Sphingobacteriaceae = Mucilaginibacter
2.46 ASV_011 Proteobacteria ~ Gammaproteobacteria Enterobacteriales Enterobacteriaceae Escherichia
GMD (No. 4)

FIEE (%) #ASV ID Phylum Class Order Family Genus

7.60 ASV_029 Bacteroidetes Sphingobacteriia Sphingobacteriales  Sphingobacteriaceae  Mucilaginibacter
5.55 ASV_003 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Pseudomonadaceae Pseudomonas
5.27 ASV_044 Actinobacteria Actinobacteria Actinomycetales Streptomycetaceae

4.89 ASV_006 Proteobacteria ~ Gammaproteobacteria ~ Pseudomonadales Moraxellaceae Acinetobacter
4.66 ASV_011 Proteobacteria ~ Gammaproteobacteria  Enterobacteriales Enterobacteriaceae Escherichia
3.93 ASV_018 Firmicutes Bacilli Bacillales Bacillaceae Bacillus

2.95 ASV_004 Proteobacteria  Betaproteobacteria Burkholderiales Comamonadaceae Delftia

2.90 ASV_021 Proteobacteria  Alphaproteobacteria Caulobacterales Caulobacteraceae Brevundimonas
2.68 ASV_005 Proteobacteria ~ Gammaproteobacteria Pseudomonadales Moraxellaceae Acinetobacter
2.59 ASV_012 Proteobacteria = Alphaproteobacteria Sphingomonadales  Sphingomonadaceae
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