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Figure S1. The calibration curve related to optical density (OD600nm) vs CFU mL-1 of A. fischeri.  

The equation describing the linear curve is 𝑦 = 2.576𝑥 + 5.271 (R2=0.9233). According to this 

fitting equation, the cell density of A. fischeri could be approximately calculated. 50 μL 

containing  2.3 × 108 CFU mL-1 (OD600 nm at 1.2) of bacteria was inoculated to a final volume of 

50 mL of liquid media with/out nanocellulose pieces for the routine cultivation of the bacterial 

suspension or immobilized BLN devices. 
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Figure S2. SEM micrographs of bare nanocellulose (A) and A. fischeri-decorated BLN (B-D).  

A. fischeri was distributed intensively and homogeneously inside the network of nanocellulose 

fibres. In Fig. S2-D, one bacterium was undergoing the cell division process, suggesting the great 

biocompatibility of nanocellulose to marine bacteria without impacting their normal proliferation 

and metabolism.  
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Figure S3  Microtox® assays. (A) diuron. (B) TBT. (C) PBDE. 
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Figure S4. The bioluminescence inhibition in A. fischeri suspension by toxic dilutions. The 

scannedimages of (A) diuron, (B) TBT and (C) PBDE; the calibration curves of (D) diuron, (E) 

TBT and (F) PBDE and the corresponding inhibition profile for (a) diuron, (b) TBT and (c) 

PBDE. 
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Figure S5. The bioluminescence inhibition in A. fischeri–decorated BLN devices by toxic 

dilutions. The scanned images of (A) diuron, (B) TBT and (C) PBDE and the corresponding 

inhibition profile for (D) diuron, (E) TBT and (F) PBDE. 
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Figure S6. The bioluminescence intensity in lake water samples. (A) The profile of BLN with 

lake water free of toxicant and its scanning image. The calibrated curves of A. fischeri free-cell 

suspension exposed to (B) diuron, (C) TBT and (D) PBDE with their scanning images. 

The A. fischeri-decorated BLN composites were performed with lake water to investigate the 

matrix effects. From the results we obtained, no effect was found to influence the 

bioluminescence intensity of BLN devices, suggesting the lake water was available for further 

analysis. In the group of free-cell suspension, the bioluminescence intensity was significantly 

inhibited by toxic compounds spiked in lake water.  
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Figure S7. The bioluminescence intensity in seawater samples. (A) The profile of BLN with 

seawater free of compounds and its scanned image.  The calibration curves of A. fischeri free-

cell suspension exposed to (B) diuron, (C) TBT and (D) PBDE  with their scanned images. 

The A. fischeri-decorated BLN composites were mixed with seawater to investigate the matrix 

effects. From the results we obtained, no effect was found to influence the bioluminescence 

intensity of BLN devices, suggesting that seawater was available for further analysis. In the 

group of free-cell suspension, the bioluminescence intensity was significantly inhibited by toxic 

compounds spiked in seawater. 
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Table S1. The EC50 values of diuron, TBT and PBDE in different systems of the studied A. 
fischeri–based bioassay  

EC50 (mg L-1) Diuron TBT 
PBDE 

(μg L-1) 

BLN (immobilized) 108.2±5.7 0,24±0,02 8.7±1.3 

Bacteria suspension 123.0±2.3 0,46±0,01 11.6±2.1 

Microtox® 21.1±3.7 0,27±0,05 15.8±0.2 
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Table. S2. The comparison of EC50 values of diuron, TBT and PBDE by Microtox® 

Chemical 
Diuron (mg L-1) TBT (mg L-1) PBDE (μg L-1) 

This work Literature  This work Literature  This work Literature  

EC50 21.1±3.7 

8 [1] 

0.27±0.05 

0.01 [2] 

15.8±0.2 None  
9.2 [3] 0.02 [4]  

67.6 [5] 0.03 [6] 

86 [7] 0.14 [8] 

 

Microtox® has been widely used as the standard test for toxicity bioassay since it was developed 

for commercial promotion in 1980s. For the broad sensitivity of its bio-reagent Aliivibrio 

fischeri, we employed Microtox® to determine the toxic levels of three target compounds and 

compared the results we obtained with other values reported in the literature. The differences 

among studies were obvious, which could be caused by the flexibility of bacterial reagents as 

well as different operation skills and conditions. To the best of our knowledge, this is the first 

data about PBDE´s EC50 by Microtox® test, showing that the acute bio-effect could be induced at 

low concentration of PBDE. 

 

 

 



 11 

Table S3. The EC50 values of diuron, TBT and PBDE in real sample matrixes 

EC50 (mg L-1) Diuron TBT 
PBDE 

(μg L-1) 

Lake water 
Bacteria suspension 125.5±3.1 0,44±0,06 31.5±0.5 

BLN (immobilized) 130.9±3.2 0,27±0,03 29.6±1.4 

Seawater 
Bacteria suspension 233.9±6.7 0,31±0,01 19.97±1.2 

BLN (immobilized) 216.0±5.4 0,18±0,03 25.5±1.8 
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