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Figure S1. Heatmap for microbial groups with relative abundance >1% for at least one sample 
during the microcosm experiments for constants determination. (Notes: The sample corresponding 
to “A_0” was from Bottle A on Day zero, the sample corresponding to “B1_0” was the first sample 
from Bottle B on Day zero, and the sample corresponding to “B2_0” was the duplicate sample 
from Bottle B on Day zero.)   
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Figure S2. Linear regression analysis results for the other 13 microbial groups with p-value < 0.05 
and coefficient > 0. (Notes: For each figure, the horizontal axis was the concentration of degraded 
dioxane (= dioxane concentration at Day 0 – dioxane concentration at a certain day, mg/L), and 
the vertical axis was the biomass concentration of the microbial group (mg protein/L). Note: The 
p-value and coefficient of each group are summarized in Table 2.)  
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Table S1: Comparison of the three methods 

  Conventional 
Method Improved Method 1 Improve Method 2 

Step 1. Microcosm 
Experiments for Constants 

Determination 
√ √ √ 

Step 2. Microbial 
Community Analysis  × √ √ 

Step 3. Analysis of 
Correlation between 
Dioxane and Various 
Groups of Bacteria 

× √ √ 

Step 4. Estimation of 
Constants in Kinetics  

√  
1) Use total 
biomass 
concentration 
for calculation.  
2) One set of 
kinetics 
parameters is 
estimated. 

√  
1) Use the fraction of 
biomass linked with 
dioxane degradation 
(copiotrophs and 
oligotrophs are not 
separated) for 
calculation.   
2) One set of kinetics 
parameters is estimated. 

√  
1) Use the fraction of 
biomass linked with dioxane 
degradation (copiotrophs 
and oligotrophs are 
separated) for calculation.   
2)Two sets of kinetics 
parameters are estimated: 
one set for oligotrophs and 
the other set for copiotrophs. 

Step 5. Evaluation of the 
Estimated Constants in 

Kinetics 
√ √ √ 
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Figure S3. (a) Taxonomic cladogram obtained using LEfSe (Linear discriminant analysis Effect 
Size, Segata et al., (2011)) analysis of the 16S rRNA sequences. It shows taxa that meet a 
significant LDA (Linear Discriminant Analysis) threshold value of >4, and indicates the 
phylogenetic distribution of microbial lineages associated with 1,4-dioxane degradation. The 
highlighted taxa indicate enrichment of the taxa on the day that corresponded to the highlighting 
color (green versus red shading). Circles represent phylogenetic levels from phylum (center) to 
genus (rim). Each circle’s diameter is proportional to the taxon’s abundance. (b) Histogram of taxa 
with LDA > 4. The following notes apply to Day 16. The 14 orange squares represent 14 taxa that 
were identified through the LEfSe analysis and the correlation analysis in Section 3.3 (i.e., 
correlation between 1,4-dioxane degradation and OTU enrichment). The only one taxon (of the 
total 15 taxa identified by the correlation analysis) that was not identified by the LEfSe analysis 
was Dokdonella. The two blue squares represent two taxa identified through the LEfSe analysis, 
but not identified through the correlation analysis. The 17 taxa (= 14 + 1 + 2) discussed so far had 
an abundance of > 1% each. The abundance of the other 33 taxa was less than 1% each. They were 
identified through the LEfSe analysis, but not considered in the correlation analysis in Section 3.3. 
The largely overlapping between the correlation analysis results (14/15 = 93%) and the LEfSe 
analysis results with high LDA scores (see orange squares) suggests that we have captured most 
of the abundant taxa (>1%) linked with 1,4-dioxane degradation by using the correlation analysis 
method. The inconsistence between the correlation analysis results and the LEfSe analysis results 
suggests that we may have neglected many taxa that played a role in 1,4-dioxane degradation but 
had low abundance (<1%).               
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