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Development of a culture-independent method for the identification of microbial
enzyme-encoding genes using water-in-oil microdroplets and its application

lizuka, Ryo
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i ) Environmental microbes are a great source of industrially valuable enzymes
with potent and unique catalytic activities. Unfortunately, the majority of microbes remain

unculturable and thus are not accessible by culture-based methods. Then, | envisioned a_
culture-independent method for the identification of microbial enzyme-encoding genes using
water-in-oil microdroplets. In this study, | established the method and demonstrated its

practicality and usefulness. This method will facilitate the identification of genes encoding
industrially valuable enzymes.
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Sequenceidentity tothe
Lane | SAG Taxonomy
closest relatives (%)
Planctomycetaceae
2 A ™ 96
bacterium D2
4 B OM182 bacterium D4 96
5 C Colwellia sp. D5 99
7 D Colwellia sp. D7 99
Colwelliaceae
8 E . 96
bacterium D8
Flavobacteriaceae
9 F . 98
bacterium D9
SILVA
6
SAG A, SAG B, SAG C, SAG D, SAG E,
SAG F
14 BGL
2 12 BGL
52-74%
2 BGL
o . Identity
BGL Origin Most homologous protein
(%)
BGL from Arthrobacter
BGLI1BI SAG_B X 56
B chlorophenolicus*
BGL from Caulobacter sp.
BGL3B1 SAG B 52
- URHA0033
BGL from Colwellia
BGLIC1 SAG C 74
- psychrerythraea
BGL from
BGL3C1 SAG C 63
- Pseudoal teromonas rubra
BGL from Colwellia
BGL3C2 SAG C 67
- psychrerythraea
BGL form Colwellia
BGLIDI1 SAG D 74
- psychrerythraea
BGL from Colwellia
BGL3D1 SAG D 68
- psychrerythraea
BGL from Colwellia
BGLIEI SAG E 70
B piezophila
BGL from
BGLIE2 | SAG_E ) 72
B Pseudoal teromonas marina
BGL from Colwellia
BGL3El | SAG_E 68
psychrerythraea
BGL from Polaribacter sp.
BGL3F1 SAG_F 95
- Hell 33 49
BGL from Polaribacter sp.
BGL3F2 SAG_F 99
- Hell 33 49
BGL from
BGL3F3 SAG_F Phaeodactylibacter 63
xiamenensis
BGL from Polaribacter sp.
BGL3F4 SAG F 73
- Hell 33 49
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