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Isolation of 1,3-dimethyl-2-imidazolidinone degrading bacteria
and evaluation of its function
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Abstract: [Background] 1,3-Dimethyl-2-imidazolidinone (DMI) is a nonproton solvent with strong
polarity, which remains steadily in waste water from production and application processes and causes
potential hazard to people’s health. [Objective] Acquisition of DMI degrading microbial strains.
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[Methods] Isolation and screen of DMI degrading microbial strains from the soil of manufacture plant by
DMI tolerance assay. The strains were identified by morphological features and 16S rRNA gene sequence
analysis. [Results] Two putative Bacillus velezensis strains tolerant to 5% (V/V) DMI were isolated from
the soil samples, which were designated as DT-1 and DT-2 respectively. Both the whole cells and the
cell-free extracts could reduce the DMI levels in the reaction systems. The degrading rates of whole cells
and cell-free extract of strain DT-1 reached 48% and 68% respectively at 1% (V/V) DMI concentration.
[Conclusion] DMI degrading Bacillus strains were obtained, which provided a basis for microbial
degradation of DMI in the polluted environments. Moreover, the results in this study expand our

knowledge of the biological function of Bacillus.
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Figure 1 Structure of 1,3-dimethyl-2-imidazolidinone
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Figure 2 Isolation and screen of DMI tolerant strains
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Note: A: Colonies on LB plate containing 3% (V/V) DMI; B:
Growth of single colonies of strains DT-1 and DT-2 on LB plate;
C: Growth of single colonies of strains DT-1 and DT-2 on LB
plate containing 5% (V/V) DMI; D: Growth of strains DT-1 and
DT-2 on M9 plate (D1), M9 plate containing 1% (¥/V) DMI (D2),
plates with replacement of glucose in M9 by 0.5% (V/V) DMI
(D3) or 1% (V/V') DMI (D4) respectively
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Figure 3 Analysis of DMI degrading ability of DT-1 and DT-2
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BENPREM2E . **: P<0.01

Note: A: Culture system of whole cells with various ODggo; B: Reaction system of cell-free extract with different protein concentrations. Data
are presented as the means of the results of three independent experiments. Error bars represent standard deviations (n=3). **: P<0.01
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Figure 4 The microscopic features of strains DT-1 and DT-2

T A: PR DT-1 B9 22 RGL(E(100x); B: bk DT-2 A9 2 REL((100x); C: Wbk DT-1 AYZFfe(; D: itk DT-2 BOZFfESL
Note: A: The morphologic observation of strain DT-1 by Gram staining (100x); B: The morphologic observation of strain DT-2 by Gram

staining (100x); C: The morphologic observation of strain DT-1 by spore staining; D: The morphologic observation of strain DT-2 by
spore staining
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Figure S Influence of time on degrading rate
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Note: A: Culture system of whole cells with ODgg of 50.0; B: Reaction system of cell-free extract with protein concentration of 1 mg/mL.
Data are presented as the means of the results of three independent experiments. Error bars represent standard deviations (n=3)
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Figure 6 Effect of DMI concentration on cell growth and DMI degrading
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Note: The initial ODgg of the culture system was set at 50. The initial concentrations of DMI are shown in the figure. A: Degrading rate
of DMI; B: ODg indicating cell growth. Data are presented as the means of the results of three independent experiments. Error bars

represent standard deviations (n=3). *: P<0.05; **: P<0.01
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