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Figure S1. SELEX process used for DNA aptamer selections modified from 

1
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Figure S2. Dissociation constant (Kd) of aptamers for small molecule targets (MW 60-1700Da) plotted 

against the year of publication 
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Figure S3A. (i) Scatter plot showing molecular weight and number of hydrogen bond donors against 

logKd. Plane corresponds to the multiple linear regression fit. Side view of plot with (ii) hydrogen donors 

and (iii) molecular weight on the horizontal axis.  

(i) 

(ii) 

(iii) 
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Figure S3B. (i) Scatter plot showing target molecular weight and polar surface area against logKd. Plane 

corresponds to the multiple linear regression fit. Side view of plot with (ii) polar surface area (iii) 

molecular weight on the horizontal axis.  
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(ii) 
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Figure S4. Non-specific adsorption of 1pmol 2,4,6,7-3H-estradiol (81 Ci/mmol) and 6,7-3H-

ethynylestradiol (60 Ci/mmol) to 100uL of 20nM citrate capped gold nanoparticles (AuNPs). Y-axis has 

the counts (cpm) in the supernatant post-centrifugation in the presence and absence of AuNPs. 
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Figure S5. Box plot of LODs for the colorimetric, fluorescence and electrochemical platforms split into 

three molecular weight categories. The p-value is obtained by comparing any two platforms using an 

independent samples t-test. The number against each box indicates the number of samples used to create 

each box. 

 

 

 

Equations to calculate Cohen’s d 

Cohen’s d-value is calculated using equations S1 and S2, where the means of two data sets are x1 and x2. 

The two data sets contain n1 and n2 number of samples with standard deviations SD1 and SD2.  
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Table S1. Comprehensive list of small organics for which DNA aptamers have been developed between 

1992 and 2017 including those noted in the reviews by McKeague and DeRosa 
2
 and Pfeiffer and Mayer 

3
 

. Molecular weight (MW) of the target, the lowest (best) reported Kd and year of publication are listed.  

Target Mol. Wt Lowest Kd [nM] Year Ref 

Reactive green 19 1419 3.3E+04 1992 4
 

Adenosine 267 6.0E+03 1995 5
 

L-argininamide 174 2.5E+05 1995 6
 

L-arginine 174 2.5E+06 1995 6
 

Cellobiose 342 6.0E+02 1998 7
 

Sulforhodamine B 558.7 6.6E+02 1998 8
 

Cholic acid 408.6 5.0E+03 2000 9
 

Hematoporphyrin 598.7 1.6E+03 2000 10
 

L-tyrosinamide 180 4.5E+04 2001 11
 

Sialyllactose 633.6 4.9E+03 2004 12
 

Ethanolamine 61 6.0E+00 2005 13
 

(R)-thalidomide 258 1.0E+03 2007 14
 

17ß-estradiol 272 1.3E+02 2007 15
 

Daunomycin 527.5 2.0E+01 2008 16
 

Ochratoxin A 403.8 4.9E+01 2008 17
 

Oxytetracycline 460 9.6E+00 2008 18
 

8-hydroxy-2-deoxyguanosine 283 1.0E+02 2009 19
 

Diclofenac 296 4.3E+01 2009 20
 

Dopamine 153 7.0E+02 2009 21
 

(S) and (R) ibuprofen 206 1.5E+03 2010 22
 

Adenosine triphosphate 347 3.7E+03 2010 23
 

Fumonisin B1 721.8 1.0E+02 2010 24
 

Acetamiprid 222.7 5.0E+03 2011 25
 

Bisphenol A 228 8.3E+00 2011 26
 

Chloramphenicol 323 7.7E+02 2011 27 

Kanamycin 484.5 7.9E+01 2011 28
 

L-tryptophan 204 1.8E+03 2011 29
 

Ochratoxin A 403.8 9.6E+01 2011 30
 

Ampicillin 349 9.4E+00 2012 31
 

Digoxin 781 8.2E+00 2012 32
 

Kanamycin A 484 3.9E+03 2012 33
 

Lysergamine 269 4.4E+01 2012 34
 

Polychlorinated biphenyl (PCB77) 292 4.0E+03 2012 35
 

Polychlorinated biphenyls (PCB72 and PCB101) 292 6.6E+01 2012 36
 

Sulfadimethoxine 310 8.4E+01 2012 37
 

Abscisic acid 264 8.0E+02 2013 38
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Codeine 299 9.1E+02 2013 39
 

N-glycolylneuraminic acid 325 1.5E-01 2013 40
 

N-methyl-mesoporphyrin 580.7 8.8E+02 2013 41
 

Okadaic acid 805 7.7E+01 2013 42
 

Saxitoxin 299 1.3E+02 2013 43
 

Streptomycin 581.6 2.0E+02 2013 44
 

Xanthine 152 4.2E+03 2013 45
 

Zearalenone 318 4.1E+01 2013 46
 

17ß-estradiol 272 9.0E+02 2014 47
 

17ß-estradiol 272 5.0E+01 2014 48
 

Aflatoxin B1 312 9.7E+01 2014 49
 

Aflatoxin B1 312 6.5E+02 2014 50
 

Aflatoxin M1 328 3.6E+01 2014 49
 

Atrazine 215.7 6.2E-01 2014 51 

Bromacil 261 9.6E+00 2014 52
 

Cortisol 362 6.9E+03 2014 53
 

Cylindrospermopsin 415 5.7E+01 2014 54
 

Fumonisin B-1 721.8 6.2E+01 2014 55 

Kanamycin A 484 2.8E+03 2014 56
 

Ochratoxin A 403.8 1.1E+02 2014 57
 

Oxytetracycline 460 4.7E+00 2014 58
 

Progesterone 314.5 1.7E+01 2014 59
 

T-2 toxin 466.5 2.1E+01 2014 60
 

Trinitrotoluene 227 4.3E+02 2014 61
 

17ß-estradiol 272 5.6E+02 2015 1
 

17α-ethynylestradiol 296 4.6E+02 2015 1
 

Anatoxin-a 165 1.5E+01 2015 62
 

Brevetoxin-2 895 4.2E+01 2015 63
 

Edifenfos 310.4 3.8E+01 2015 64 

Melamine 126 5.1E+02 2015 65
 

1-3 beta D glucans 1700 8.0E+01 2016 66 

Aflatoxin B1 312 4.2E+01 2016 67 

Bromodiphenyl ether(BDE47) 485.8 2.0E-01 2016 68 

Gonyautoxin 1/4 411 8.1E+00 2016 69 

Malachite Green 364.9 2.4E+03 2016 70 

Okdaic Acid 805 4.0E+01 2016 71 

Ofloxacin 361 1.3E+02 2016 72 

Patulin 154 2.2E+01 2016 73 

Thioflavin T 318.9 4.2E+03 2016 74 

Tyramine 137 2.0E+02 2016 75 
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Benzylpenicillin 334.4 3.8E+02 2017 76 

Testosterone 288.4 5.0E-01 2017 77 

Dibutyl Phthalate (DBP) 278 6.4E+01 2017 78 

Kanamycin 484.5 3.5E+01 2017 79 

Progesterone 314.5 2.1E+00 2017 80 

 

Table S2. DNA aptamers developed for some proteins. Molecular weight (MW) of the target, the lowest 

(best) reported Kd and year of publication are listed. 
Target Mol. Wt Lowest Kd [nM] Year Ref 

Thrombin 36,000 2.5 x 101 1992 81
 

Human Immunoglobulin E 190,000 6.0 x 100 1996 82
 

Platelet Derived Growth Factor 25,000-29,000 9.4 x 10-2 1996 83
 

Immunoglobulin E 190,000 2.7 x 101 2004 84
 

Ricin 62,925 5.8 x 101 2006 85
 

Abrin 260,000 2.8 x 101 2007 86
 

CFP-10.ESAT-6 (TB) 16,000 1.6 x 100 2012 87
 

EpCAM 34,932 3.3 x 101 2014 50
 

Protein A 42,000 2.1 x 102 2015 88 

 

Table S3. P-values, proportionality constants and intercepts of single and two variable linear regression 

models with logKd as the dependent variable.  

 

Regression 

Independent 

Variable(s) p-value 

Proportionality 

Constant Intercept  

Single 

Variable 

Models 

log Koc 0.04 -0.20 2.42 

log D 0.05 -0.07 2.12 

Length 0.03 -0.01 3.03 

Two 

Variable 

Models 

MW 0.04 -0.002 
2.53 

#h don 0.03 0.081 

MW 0.02 -0.003 
2.56 

PSA 0.04 0.005 

MW 0.00 -0.006 
3.10 

log KH 0.03 -0.051 

MW 0.05 -0.002 
2.73 

log D 0.02 -0.085 

log D 0.00 -0.149 
3.32 

ΔHvap 0.04 -0.013 

log D 0.00 -0.152 
6.23 

ΔSvap 0.04 -37.980 
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Table S4. List of aptasensors developed for various small organic molecules including sensor platform, 

limit of detection (LOD), upper and lower limits of the detection range and matrices tested. Compounds 

with an asterisk (*) are EPA regulated. PEC – photoelectrochemical. SERS-surface enhances Raman 

spectroscopy. SPR-surface plasmon resonance. NR-not reported. 
Target Sensor Platform LOD 

[nM] 

Detection Range 

[nM] 

 

Matrices Year Ref 

Dopamine Colorimetric 3.6E+02 5.4E+02 5.4E+03 NR 2011  89 

Electrochemical 1.0E-02 1.0E-02 1.0E+01 Exocytotic fluid 2013  90 

Electrochemical 1.0E+00 5.0E+00 1.5E+02 Human serum  2014  91 

Glucose meter 3.0E+00 8.0E+01 1.0E+05 Human serum 2015  92 

Electrochemical 3.4E+03 5.0E+03 7.5E+04 Serum 2016  93 

Electrochemical 2.1E+00 5.0E+00 3.0E+02 Serum 2016  94 

L-Tryptophan Electrochemical 1.5E+04 6.3E+04 2.0E+06 NR 2013  95 

Fluorescence 7.0E+03 1.0E+04 5.0E+05 Fetal bovine serum 2015  96 

Fluorescence 6.8E+03 1.0E+04 5.0E+05 NR 2015  96 

Omethoate SERS 2.4E+04 NR NR Apple juice 2014  97 

Fluorescence 2.3E+01 2.3E+01 4.7E+04 Cabbage sample 2014  98 

Fluorescence 2.4E+03 NR NR Tangerine peels 2015  99 

Fluorescence 2.3E+02 7.0E+02 1.0E+04 Apple peels 2016  100 

Colorimetric 1.0E+02 1.0E+02 1.0E+04 Soil samples 2016  101 

Fluorescence 4.1E-02 1.0E-01 1.7E+01 River water, cabbage samples 2017  102 

Fluorescence 2.9E-05 1.0E-04 1.0E+03 River water, cabbage samples 2017  102 

Carbofuran* ECL 8.8E-04 2.0E-02 8.0E+00 Fruit and vegetable samples 2016  103 

Acetamiprid Electrochemical 1.0E+00 5.0E+00 6.0E+02 Wastewater, tomato samples 2013  104 

Colorimetric 5.0E+00 7.5E+01 7.5E+03 Soil samples 2013  105 

Colorimetric 4.5E+02 4.5E+02 4.5E+04 NR 2014  106 

Colorimetric 4.0E+01 1.0E+02 1.0E+04 Wastewater 2015  107 

Electrochemical 3.3E-04 1.0E-04 5.0E+00 Wastewater, vegetable samples 2015  108 

PEC 1.8E-01 5.0E-01 8.0E+02 Cucumber samples 2016  109 

Fluorescence 7.3E+00 5.0E+01 1.0E+03 Vegetable samples 2016  110 

Fluorescence  7.0E-01 7.0E-01 1.5E+02 River water, cabbage samples 2016  111 

Fluorescence 3.2E+00 5.0E+01 1.0E+03 Tea samples 2016  112 

Chemiluminescence 6.2E-02 8.0E-01 6.3E+02 Wastewater, Soil, cucumber  2016  113 

BPA Colorimetric 2.0E-01 4.0E-02 4.4E+02 Tap water, lake water 2013  114 

Colorimetric  4.0E-01 4.0E+00 4.0E+04 NR 2013  115 

Fluorescence  4.0E-05 4.0E-04 4.0E+01 Urine, water samples 2013  115 

Electrochemical  1.0E-03 4.0E-04 4.0E+00 Drinking water 2013  116 

PEC 1.8E-02 1.8E-02 3.2E+00 Bottled water, livixium of 

plastic bottles & plastic wraps 

2013  117 

Electrochemical  5.0E+00 1.0E+01 1.0E+04 Milk 2014  118 
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 SERS 3.0E+00 3.0E+00 3.0E+02 NR 2014  119 

 Optical 3.5E-02 9.0E-02 2.2E+01 Tap water 2014  120 

Electrochemical  1.0E-06 1.0E-06 1.0E-02 NR 2014  121 

 Fluorescence 1.9E+00 2.0E+00 1.0E+02 Wastewater  2014  122 

 Fluorescence 2.2E-01 4.4E-01 4.4E+01 Tap water, river water 2015  123 

 SERS 1.0E-05 1.0E-05 1.0E+02 Tap water 2015  124 

Electrochemical  5.6E-02 1.0E-01 1.0E+02 Human serum 2015  125 

 ECL 2.2E-01 4.4E-01 2.2E+03 NR 2015  126 

 Colorimetric 5.0E-01 1.5E+02 6.1E+02 Tap water 2015  127 

Electrochemical  8.0E-02 1.0E-01 1.0E+02 NR 2015  128 

 Fluorescence 7.0E-01 2.2E+00 4.4E+02 Bottled water 2015  129 

Electrochemical  6.0E-08 1.0E-07 1.0E-03 River water 2016  130 

Electrochemical  1.0E-06 1.0E-06 1.0E-02 plastic bottle, printing paper 2016  131 

 Colorimetric 1.5E+00 1.5E+00 5.0E+02 Tap water, river water 2016  132 

 Fluorescence 8.0E+00 4.4E+01 3.5E+02 Tap water 2016  133 

 Fluorescence 5.0E-06 1.0E-05 1.0E+01 Tap, lake, river water  2016  134 

 ECL 1.6E-01 2.0E-01 4.4E+02 Bottled water 2016  135 

 SPR 1.6E-02 4.4E-02 2.2E+02 Bottled water 2016  136 

Electrochemical  1.0E-02 1.0E-02 1.0E+03 NR 2016  137 

Electrochemical  1.0E-06 1.0E-06 1.0E-02 Serum 2017  138 

Electrochemical  5.0E-02 1.0E-01 1.0E+01 Bottled water, milk, juice 2017  139 

Fluorescence 7.0E-04 4.0E-03 4.4E+01 NR 2017  140 

Fluorescence 2.0E+00 2.0E+00 2.0E+01 River water 2017  141 

Colorimetric 6.6E+00 1.9E+01 2.9E+02 Plastic bottle extract 2017  142 

Electrochemical  3.5E-05 1.0E-04 1.0E-03 Plastic bottle extract 2017  143 

Phorate SERS 4.0E+02 4.0E+02 3.8E+03 Apple juice 2014  97 

Fluorescence 1.9E+01 1.9E+01 3.8E+04 Cabbage sample 2014  98 

Fluorescence 3.8E+02 NR NR Tangerine peels 2015  99 

Fluorescence 2.0E+02 6.0E+02 1.0E+04 Apple peels 2016  100 

Colorimetric 1.0E-02 1.0E-02 1.3E+03 Apple sample 2016  144 

Adenosine Colorimetric  3.0E+05 3.0E+05 2.0E+06 NR 2006  145 

Fluorescence  5.0E+03 5.0E+03 1.0E+06 NR 2013  146 

Fluorescence 9.1E+03 9.1E+03 1.0E+05 NR 2017  147 

Fluorescence 2.0E-01 3.0E-01 1.7E+02 Urine 2017  148 

Fluorescence 4.2E+04 4.2E+04 1.1E+06 Serum 2017  149 

Estradiol Electrochemical 1.0E-01 1.0E-02 1.0E+00 NR 2007  15 

Optical 2.1E+00 5.0E+00 8.0E+01 Wastewater  2012  150 

Electrochemical 2.0E-03 1.0E-02 1.0E+01 Human urine 2012  151 

PEC 3.3E-05 5.0E-05 1.5E-02 Lake water, wastewater 2014  152 

Colorimetric 4.0E-01 4.0E-01 4.0E+05 NR 2014  153 
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Fluorescence 2.2E-01 8.2E-01 2.1E+01 Bottled water, Wastewater  2014  154 

Electrochemical 5.0E-06 1.0E-05 1.0E+00 Rivulet water 2014  155 

Optical  5.0E+00 5.0E+00 1.0E+02 NR 2014  48 

Electrochemical 7.0E-04 1.0E-03 1.0E+00 Urine 2015  156 

Colorimetric 1.0E-01 1.0E-01 1.0E+04 Synthetic saliva 2015  157 

Electrochemical 8.0E-04 5.0E-03 6.0E-01 Wastewater  2015  158 

Colorimetric 1.0E-06 1.0E-06 1.0E+01 Tap, lake, river water 2015  159 

Colorimetric  1.1E+01 3.6E+01 3.3E+02 Tap water 2015  160 

Electrochemical  1.0E-06 1.0E-06 1.0E+01 NR 2015  161 

Colorimetric 2.0E-01 2.0E-01 8.0E-01 NR 2015  162 

Electrochemical  5.0E+01 5.0E+01 1.6E+03 NR 2015  163 

Electrochemical 1.0E-06 1.0E-06 1.0E+03 Urine 2015  164 

Fluorescence 7.0E-05 1.0E-04 1.0E+00 NR 2016  165 

Colorimetric 1.6E+00 1.6E+00 3.5E+02 Water 2016  166 

Fluorescence 3.7E+01 8.0E+01 4.0E+02 Fetal Bovine Serum 2016  167 

Fluorescence 4.8E-01 4.8E-01 2.0E+02 Water 2017  168 

Isocarbophos SERS 3.4E+03 NR NR Apple juice 2014  97 

Fluorescence 1.7E+01 1.7E+01 3.5E+04 Cabbage sample 2014  98 

Fluorescence 3.5E+01 3.5E+02 3.5E+04 Tangerine peels 2015  99 

Fluorescence 1.7E+02 5.0E+02 1.0E+04 Apple peels 2016  100 

PCB72* Electrochemical 1.0E-03 3.0E-03 3.4E+02 Fish samples 2015  169 

Electrochemical 1.3E+00 1.3E+00 3.4E+02 Fish samples 2016  170 

PCB 77* Fluorescence 1.7E+00 1.7E+00 3.4E+02 NR 2012  35 

SERS 1.0E+03 1.0E+03 1.0E+06 NR 2014  171 

SERS 1.0E+01 1.0E+01 1.0E+05 NR 2015  172 

SERS 3.3E+01 3.3E+01 1.0E+03 NR 2016  173 

Electrochemical 3.4E-02 7.0E-01 6.9E+02 Tap water 2016  174 

Diclofenac Electrochemical 2.7E+02 2.7E+02 5.0E+03 Blood, serum 2012  175 

Electrochemical 2.7E+00 1.0E+01 2.0E+02 Urine 2016  176 

Codeine Electrochemical 3.0E-03 1.0E-02 1.0E+02 NR 2013  39 

Electrochemical 3.0E-04 1.0E-03 1.0E+02 NR 2016  177 

Cocaine Fluorescence 1.0E+04 1.0E+04 2.5E+06 Serum 2001 178 

Colorimetric  5.0E+04 5.0E+04 5.0E+05 NR 2006  145 

Electrochemical 1.0E+04 1.0E+04 5.0E+05 Fetal calf serum, human saliva 2006  179 

Colorimetric 2.0E+03 2.0E+04 2.0E+05 NR 2008  180 

Electrochemical 1.0E+03 1.0E+03 1.0E+07 Blood, cellular lysate 2009  181 

Fluorescence  5.6E+01 1.0E+02 1.0E+04 Saliva, serum, urine 2016  182 

Fluorescence  5.0E+01 5.0E+01 1.0E+04 Saliva  2017  183 

Electrochemical 5.0E+01 5.0E+01 1.0E+05 Saliva, serum 2017  184 

Fluorescence 5.0E+03 5.0E+03 5.0E+06 Serum, urine 2017  185 
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Electrochemical 1.0E-03 3.0E-03 3.3E+00 Human serum, urine, saliva 2017  186 

Sulfadimethoxine 

 

Fluorescence 3.2E+01 3.2E+01 1.6E+03 Milk 2012  37 

Colorimetric 1.6E+02 1.6E+02 3.2E+03 NR 2013  187 

Colorimetric 1.6E+03 NR NR NR 2014  188 

PEC 5.5E-01 1.0E+00 1.0E+02 Milk 2016  189 

Colorimetric 2.2E+00 3.2E+00 1.6E+03 Lake water 2017  190 

Colorimetric 3.2E+01 3.2E+01 3.2E+06 Milk 2017  191 

Progesterone Electrochemical 2.9E+00 3.2E+01 1.9E+02 Tap water 2014  59 

Colorimetric 2.6E+00 2.6E+00 8.0E+02 Tap water, urine 2016  192 

Colorimetric 8.9E-01 8.9E-01 5.0E+02 Human serum, urine 2016  193 

Fluorescence 5.0E+00 3.2E+01 3.2E+02 Tap water, artificial urine 2017  80 

Ciprofloxacin Colorimetric 1.2E+00 4.0E+00 5.0E+02 Water, serum, milk 2017  194 

Electrochemical 2.6E-01 8.0E-01 4.0E+02 Water, serum, milk 2017  195 

Ampicillin Fluorescence 1.4E+00 1.4E+00 1.4E+02 Milk 2012  31 

Electrochemical 1.0E-01 1.0E-01 1.0E+03 Milk 2013  196 

Electrochemical  1.1E-03 5.0E-03 1.0E+01 Milk 2015  197 

Electrochemical 4.0E-03 2.0E-02 4.0E+01 Milk 2016  198 

Chlorpyrifos* Electrochemical 9.4E-01 2.8E+00 2.9E+05 Vegetable samples 2016  199 

Profenofos SERS 1.4E+04 NR NR Apple juice 2014  97 

Fluorescence 1.3E+01 1.3E+01 2.7E+04 Cabbage sample 2014  98 

Fluorescence 1.3E+02 2.7E+02 2.7E+04 Tangerine peels 2015  99 

Fluorescence 1.0E+02 3.0E+02 1.0E+04 Apple peels 2016  100 

DEHP* Electrochemical 1.0E-02 1.0E-02 1.0E+02 NR 2017  78 

OTA Colorimetric  2.0E+01 2.0E+01 6.3E+02 NR 2011  200 

Fluorescence  1.9E+03 2.0E+03 3.5E+04 NR 2011  201 

Fluorescence  2.2E+01 5.0E+01 5.0E+02 1% red wine 2011  201 

Electrochemical 2.0E-01 2.0E+00 2.2E+01 Wheat extracts 2011  202 

Fluorescence 5.0E-02 1.0E-01 2.5E+02 Maize samples 2012  203 

Fluorescence 2.5E+00 2.5E+00 2.5E+03 Red wine  2017  204 

Fluorescence 1.7E+01 2.0E+01 5.0E+02 Red wine, beer 2017  205 

Luminescence 2.0E-03 2.0E-03 6.2E+02 Beer 2017  206 

Fluorescence  3.6E+00 3.6E+00 5.0E+03 White wine 2017  207 

Fluorescence  1.0E-05 2.0E-04 2.0E-01 Cereal samples 2017  208 

Lincomycin ECL 1.6E-04 5.0E-03 1.0E+00 Meat samples 2017  209 

Tetracycline Electrochemical 1.0E+01 1.0E+01 1.0E+04 NR 2009  210 

Electrochemical 5.0E+00 1.0E+01 5.0E+04 Milk 2012  211 

Colorimetric 3.3E+01 2.0E+02 1.0E+05 Milk 2012  212 

Colorimetric 1.2E+02 1.2E+02 5.0E+03 Milk  2013  213 

Colorimetric 4.6E+01 4.6E+01 4.0E+02 Milk 2013  214 

Colorimetric 1.8E-02 2.0E-02 2.3E+02 Honey 2014  215 
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Colorimetric 1.0E-01 1.0E-01 1.0E+00 NR 2014  216 

Fluorescence 1.2E+01 1.2E+01 1.3E+02 Milk 2014  217 

Electrochemical 3.2E-01 1.0E+00 1.0E+04 Milk 2014  218 

Electrochemical 5.6E-03 1.0E-01 1.0E+06 Milk 2014  219 

Colorimetric 8.8E+01 4.5E+02 4.5E+03 Milk 2015  220 

Colorimetric 2.0E-01 2.0E-01 2.3E+03 Honey 2015  221 

Electrochemical 4.2E-03 1.0E-01 1.0E+06 Milk 2015  222 

Fluorescence 2.1E+00 2.1E+00 3.0E+02 Rat serum, tap water 2015  223 

Electrochemical 4.5E-01 1.5E+00 3.5E+03 Milk, serum 2016  224 

Electrochemical 3.8E-06 1.0E-05 1.0E+03 Serum, milk, honey 2016  225 

Electrochemical 6.0E-01 1.0E+00 5.0E+03 NR 2016  226 

Electrochemical 2.0E+01 1.0E+02 2.0E+03 Milk 2016  227 

Chemiluminescence 4.0E-02 1.0E-01 1.1E+01 Milk 2016  228 

Fluorescence 1.0E-02 2.0E-02 2.3E+02 Milk, homogenized pork  2017  229 

SPR 5.0E-09 5.0E-09 2.0E-07 River water 2017  230 

Oxytetracycline Electrochemical 1.0E+00 1.0E+00 1.0E+02 NR 2009  231 

Colorimetric  2.5E+01 2.5E+01 1.0E+03 NR 2010  232 

Optical 2.2E+02 2.2E+02 2.2E+04 NR 2010  233 

Cantilever 2.0E-01 1.0E+00 1.0E+02 NR 2013  234 

Fluorescence 1.0E+01 1.0E+02 2.0E+03 Lake water  2013  235 

Electrochemical 2.1E+01 2.2E+01 1.3E+03 Mouse blood serum, urine 2013  236 

Colorimetric  2.0E+01 2.0E+01 2.2E+03 Milk 2014  58 

PEC 9.0E-01 4.0E+00 1.5E+02 NR 2015  237 

Fluorescence 1.8E+00 2.2E+00 1.1E+02 Milk, honey, pork  2015  238 

Luminescence 8.0E-02 1.0E-01 2.2E+02 Milk 2015  239 

Fluorescence 1.0E+01 1.0E+01 2.0E+02 Tap water, milk 2015  240 

Colorimetric 1.9E+00 1.9E+00 2.2E+02 Milk, honey, chicken 2015  241 

Luminescence 1.0E-01 2.0E-01 2.2E+01 Milk 2015  242 

Colorimetric 1.0E+00 1.0E+00 1.0E+03 Tap water 2015  243 

Fluorescence 5.4E+01 5.4E+01 2.2E+03 Tap, river water 2016  244 

Electrochemical 1.8E-04 5.0E-04 5.0E+01 Milk 2016  245 

Fluorescence 1.0E-01 5.0E-01 1.0E+02 Tap water, honey 2016  246 

Chemiluminescence 4.0E-02 1.0E-01 1.1E+01 Milk 2016  228 

Colorimetric 4.9E+02 4.3E+03 6.1E+04 Milk 2016  247 

Electrochemical 2.0E-04 1.0E-03 1.1E+02 Milk 2016  248 

Electrochemical 1.0E-03 1.0E-03 4.3E+03 Honey 2016  249 

PEC 1.9E-01 2.0E+00 3.0E+02 Tap, lake water, milk, chicken 2017  250 

Fluorescence 1.7E+00 1.7E+00 2.5E+02 Milk 2017  251 

SERS 9.0E-09 1.0E-07 1.0E-03 Fishmeal 2017  252 

Kanamycin Colorimetric 2.5E+01 2.5E+01 8.0E+01 NR 2011  28 
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Electrochemical  9.4E+00 5.0E+01 9.0E+03 Milk 2012  253 

PEC 2.0E-01 1.0E+00 2.3E+02 NR 2014  254 

Fluorescence 9.0E-03 1.0E-02 3.0E+00 Human serum 2014  255 

Electrochemical  5.8E+00 1.0E+01 1.0E+02 Milk 2014  256 

Optical 1.0E+00 1.0E+01 6.0E+02 Milk 2017  257 

Colorimetric 1.0E-01 1.0E-01 1.0E+02 Milk, meat samples 2017  258 

Electrochemical  2.0E-01 2.5E+00 1.6E+02 Milk 2017  259 

Electrochemical  1.6E-04 2.0E-03 1.0E+02 Milk 2017  260 

Fluorescence 1.0E-03 1.0E-03 2.0E-02 Milk, blood serum 2017  261 

Adenosine 

Triphosphate 

Electrochemical  1.0E+01 1.0E+01 1.0E+06 Cell lysate 2007  262 

Colorimetric  6.0E+02 4.4E+03 1.3E+05 NR 2007  263 

Electrochemical  1.0E+03 1.0E+03 4.0E+06 Cell lysate 2009  181 

Fluorescence 7.8E+04 7.8E+04 1.1E+06 Serum 2017  149 

qPCR 1.7E+01 5.0E+01 5.0E+06 NR 2017  264 

Streptomycin Colorimetric 2.0E+02 2.0E+02 1.2E+03 Honey 2013  44 

Electrochemical  1.1E+01 3.0E+01 1.5E+03 Milk, rat serum 2016  265 

Colorimetric 7.3E+01 7.3E+01 2.0E+03 Milk, serum 2016  266 

Fluorescence 4.8E+01 4.8E+01 2.0E+03 Milk, serum 2016  266 

Fluorescence  5.5E+01 5.5E+01 1.1E+03 Milk, blood serum 2016  267 

Fumonisin B1 Fluorescence 1.4E-01 1.4E-01 6.9E+02 Maize samples 2012  203 

Fluorescence 1.4E-02 1.4E-02 1.4E+02 Maize samples 2013  268 

ECL 4.0E-01 7.0E-01 6.9E+02 Wheat samples 2014  269 

Electrochemical 1.4E-03 1.4E-03 1.4E+03 Wheat samples 2015  270 

Cantilever 4.6E+01 1.4E+02 5.5E+04 NR 2015  271 

Digoxin Fluorescence 6.0E-01 6.0E-01 6.0E+01 Rat serum 2015  272 

Electrochemical 1.3E-02 2.5E-02 2.5E-01 Urine, plasma 2015  273 

Fluorescence 3.9E-01 3.9E-01 3.0E+01 Serum 2015  274 

Colorimetric 5.7E-01 5.7E-01 3.0E+01 Serum 2015  274 

Electrochemical 3.0E-04 1.0E-03 1.0E+02 Serum 2016  275 
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Table S5. Limits of detection for the most sensitive aptasensors, commercial ELISA kits, lab-based 

ELISAs and immunosensors developed in lab for environmentally relevant compound detection. 

Compounds with the * sign are regulated in accordance with the Safe Drinking Water Act.  

 

Target Aptasensor Ref Comm ELISA Ref Lab ELISA Ref Immunosensor Ref 

Carbofuran* 8.80E-04 103
 2.20E+00 276

 4.50E-02 277
 4.50E-02 278

 

PCBs* 1.00E-03 169
 7.70E-01 279

 2.70E-01 280
 3.10E-04 281

 

Chlorpyrifos* 9.40E-01 199
 2.80E-01 282

 2.80E-01 283
 1.80E-02 284

 

BPA 6.00E-08 130
 4.00E-02 285

 1.30E-01 286
 5.00E-06 287

 

E2 1.00E-06 159, 161, 164 3.10E-04 288
 2.30E-02 289

 5.50E-05 290
 

SDM 5.50E-01 189
 3.20E+00 291

 1.60E-02 292
 NR - 

Progesterone 8.90E-01 193
 1.70E-02 293

 6.00E-02 294
 2.00E-04 295

 

Ciprofloxacin 2.60E-01 195
 2.10E+00 296

 9.00E-02 297
 3.00E-02 298

 

Lincomycin 1.60E-04 209
 4.90E-01 299

 3.70E-01 300
 NR - 

TET 5.00E-09 230
 1.10E-01 301

 1.00E-01 302
 1.40E-02 303

 

OTC 9.00E-09 252
 3.20E+00 304

 2.80E-01 305
 NR - 
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