
Electronic Supplementary Information 
 

 

 

DNA-polyfluorophore Chemosensors for Environmental 

Remediation: Vapor-phase Identification of Petroleum Products 

in Contaminated Soil 

 

Wei Jiang, Shenliang Wang, Lik Hang Yuen, Hyukin Kwon, Toshikazu Ono, Eric T. Kool * 

 

Department of Chemistry, Stanford University, Stanford, CA, USA, 94305 

*to whom correspondence should be addressed:  kool@stanford.edu 

 

 

Table of Contents 

 

Table S1.  MALDI-mass spectrometry data for ODF chemosensors…………………… 2 

 

Figure S1.  Examples of images used in screening for candidate chemosensors on beads 2 

 

Figure S2.  Absorption and emission spectra of ODF chemosensors in water……..…… 3 

 

Table S2.  Volatile organic analytes used in screening for chemosensors………..…… 4 

 

Figure S3.  Cross-screening results for assessing candidate chemosensors………..…… 5 

 

Figure S4.  Differential bead images from cross screening………………………..…… 6 

 

Figure S5.  Eigenvalues and variability from cross screening data………………..…… 7 

 

Figure S6.  Syringe pump and optical cell setup…………………………………..…… 8 

 

Figure S7. Differential bead images from optimal 5-chemosensor set …………..…… 8 

 

Figure S8. Quantitative RGB sensor responses, 1000 ppm oil products in soil…..…… 9 

 

Figure S9. PCA scatterplot and AHC dendrogram of responses to  

1000 ppm oil products …..…………………………………………………………….. 10 

 

Figure S10. Comparison of sensor RGB responses at 1000, 100, 10 ppm contaminants … 11 

 

Figure S11. RGB sensor responses to 1 ppm contaminants in soil………………..…… 12 

 

Figure S12. AHC and PCA plots for different combinations of five chemosensors …… 13 

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013



 2 

 

 

 

Figure S1: Examples of images used in screening for candidate chemosensors on beads. (Arrows 

point to two strongly-responding sequences) 
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Figure S2: Optical spectra of new ODF chemosensors synthesized for this study (concentration 

= 1 M in PBS buffer). (A) Normalized absorption spectra; (B) Normalized emission spectra 

(excitation 345 nm). Spectra of the last five sequences (Table S1) were published previously. 
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Table S2.  Volatile organic analytes used in screening  

 for chemosensors. 
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Figure S3.  Cross-screening results for assessing candidate chemosensors.  Shown are R,G,B,L 

responses of twenty candidate chemosensors to all twelve petrochemical analytes. 
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Figure S4.  Differential bead images from cross screening, showing diversity of responses to 

pure petrochemical analyte vapors.  
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Figure S5.  Eigenvalues and variability from cross screening of twenty chemosensors with 

twelve VOC analytes, showing high dispersion of the data over several dimensions.  
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Figure S6. Syringe pump and optical cell used for analyzing headgas from contaminated soils.  

 

 

 

 

 

 

Figure S7.  Differential bead images, showing high diversity of responses of five optimal 

chemosensors to the pure petrochemical analytes.  

 

 

 

 

 

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013



 9 

 

 

 
 

 

 
 

 

 

Figure S8.  Quantitative R,G,B,L responses of five sensors with 1000 ppm petroleum product 

contamination in soil  
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Figure S9.  (top) PCA scatterplot and (bottom) AHC clustering dendrogram of five sensor 

responses to 1000 ppm oil products in soil . 
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Figure S10.  Comparison of RGBL responses of five chemosensors at 1000, 100, and 10 ppm 

petroleum contaminants. 

 

 

 

 

 

 

 

 

 

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013



 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure S11.  RGBL chemosensor responses to 1 ppm contaminants in soil. 
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