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FIGURE LEGENGS

Table S1 Classification and application of valuable products.

Table S2 Carotenoids and terpenoids biosynthesis related functional genes.

Fig. S1 Fifty most abundant microbial species in the activated sludge sample and read numbers.

Fig. S2 Terpenoid backbone biosynthesis pathways. An arrow of continuous line shows biosynthesis

pathways. Chemical substances in boxes are generated materials by metabolism. Boxes colored in

green indicates that the metabolism reaction is taken place. Functional genes and the hit number are

shown sideways of the arrow. Circle size indicates sizes of the hit number.

Fig. S3 Gene-mapping to KEGG reference pathways for Ectoine.

Fig. S4 Gene-mapping to KEGG reference pathways for PHB, Acetoin, and 2,3-butanediol.

Fig. S5 Gene-mapping to KEGG reference pathways for Zeaxanthin, Astaxanthin, and Lutein.

Fig. S6 Gene-mapping to KEGG reference pathways of Terpenoid backbone biosynthesis
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Table S1

Valuable products Classification Application Citation
PHB Biocompatible and Bottles Anderson et al, 1990
(polyhydroxybutylate) biodegradable resin Suture threads Levett et al, 2016
Berry et al, 2003
ectoine Osmolytes Cosmetics

Cantera et a, 2016

lutein Carotenoids Supplements for eyes Zhang, 2018

zeaxanthin Carotenoids Supplements for eyes Zhang, 2018

astaxanthin Carotenoids Supplements for eyes Zhang, 2018

acetoin

2,3-butanediol

Hydroxyketone

Diol

Food additives

Platform chemical
(Raw materials of MEK and
1,3-butadiene)

Xiao and Lu, 2014

Celinska et al, 2009

S3



Table S2
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Alphaproteobacteria, Methyloceanibacter caenitepidi -
Alphaproteobacteria, Rhodopseudomonas palustris -
Gammaproteobacteria, Pseudomonas stutzeri-
Gammaproteobacteria, Pseudomonas fluorescens -
Gammaproteobacteria, Ralstonia solanacearum -
Gammaproteobacteria, Burkholderia cenocepacia -
Polyangia, Sorangium cellulosum -
Gammaproteobacteria, Pseudomonas putida -
Actinobacteria, Amycolatopsis mediterranei-|
Alphaproteobacteria, Rhizobium leguminosarum -
Alphaproteobacteria, Bradyrhizobium diazoefficiens-
Alphaproteobacteria, Rhodobacter sphaeroides -
Gammaproteobacteria, Burkholderia cepacia -
Alphaproteobacteria, Azospirillum brasilense -
Gammaproteobacteria, Pseudomonas aeruginosa -
Alphaproteobacteria, Mesorhizobium ciceri-
Alphaproteobacteria, Methylorubrum extorquens -
Gammaproteobacteria, Achromobacter xylosoxidans -
Gammaproteobacteria, Burkholderia multivorans -
Alphaproteobacteria, Blastochloris viridis -
Myxococcia, Anaeromyxobacter dehalogenans -
Myxococcia, Myxococcus fulvus -

Nitrospira, Nitrospira moscoviensis -
Thaumarchaeota, Nitrosopumilus adriaticus -
Alphaproteobacteria, Azospirillum lipoferum -
Chlamydiia, Simkania negevensis -
Gammaproteobacteria, Bordetella bronchiseptica
Thaumarchaeota, Candidatus Nitrosopumilus sediminis -
Gammaproteobacteria, Stenotrophomonas maltophilia -
Gammaproteobacteria, Burkholderia ubonensis -
Alphaproteobacteria, Rhizobium etli-
Gammaproteobacteria, Variovorax paradoxus -
Alphaproteobacteria, Oligotropha carboxidovorans -
Alphaproteobacteria, Bradyrhizobium japonicum -
Actinobacteria, Streptomyces hygroscopicus -
Actinobacteria, Streptomyces albus -
Gammaproteobacteria, Aeromonas hydrophila -
Gammaproteobacteria, Burkholderia thailandensis -
Alphaproteobacteria, Hyphomicrobium denitrificans -
Gammaproteobacteria, Azotobacter vinelandii -
Alphaproteobacteria, Rhodovulum sulfidophilum -
Gammaproteobacteria, Burkholderia vietnamiensis -
Gammaproteobacteria, Pseudomonas citronellolis -
Gammaproteobacteria, Burkholderia glumae -
Gammaproteobacteria, Serratia marcescens -
Alphaproteobacteria, Sinorhizobium meliloti -
Thermoleophilia, Conexibacter woesei -

Polyangia, Haliangium ochraceum -

Actinobacteria, Mycobacterium avium -
Gammaproteobacteria, Pseudomonas chlororaphis -

Figure S1
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Mevalonate pathway (MVA) | | The 2-C-methyl-D-erythritol 4-phosphate pathway (MEP) |
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BUTANOATE. METABOLISM
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CAROTENOID BIOSYNTHESIS
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TERFEMOID BACKBOMNE BIOZYMNTHERSIS
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