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Figure S1. Experimental layout of the SELFIA reader.  Inset: Photograph of the excitation region 

when the instrument is in operation. 
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Figure S2. Fourier-transform infrared (FTIR) spectra of FNDs before and after conjugation with 

antibodies (mAb32, mAb56, and mAb73).  The spectra are shifted vertically for clarity. 
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Figure S3. Illustration of direct SELFIA.  An excess amount of ESAT6 is first immobilized on a 

nitrocellulose membrane strip.  Next, a known amount of antibody-conjugated FNDs is added to 

the strip, followed by fluorescent intensity measurement by using the SELFIA platform after 

running the sample solution for 30 min. 
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Figure S4. (a-c) Fluorescence intensity line profiles and (d) integrated fluorescence intensities of 

competitive SELFIA for ESAT6 with mAb56-FNDs prepared at different weight ratios of 

mAb56:FND = 1:5 (a), 1:10 (b), 1:15 (c).  (e) Optimization of the incubation time of mAb56-FND 

with ESAT6.  The control consisted of PBS, and the sample solution was 10 nM ESAT6.  Data 

are presented as mean ± standard deviation, n = 3 and *p < 0.05, **p < 0.01, ***p < 0.001. 
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Figure S5. Optimization of the running and washing buffers for competitive SELFIA of ESAT6. 

(a) Fluorescent intensity profiles and (b) mean intensities of mAb56-FNDs flowing through the 

nitrocellulose membrane strips using different combinations of running buffer and washing buffer.  

Data are presented as mean ± standard deviation, n = 2. 
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Figure S6. Validation of narrow channel strips using the non-structural protein NS1 of the DV1 

Dengue virus at the concentrations of 0 (blank) and 10 µg/mL (NS1).  
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Figure S7. Detection of ESAT6 in culture mediums of 60 clinical samples using competitive 

SELFIA.  With the cut-off value set at 24.0 ng/mm (denoted by the vertical line), the sensitivity 

and specificity of the assays were 98% and 100%, respectively. 
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Table S1. Performance comparison between competitive SELFIA and other reported assays for 

ESAT6 from Mycobacterium tuberculosis. 

Method LOD Sensitivity Specificity Assay time Ref. 

Competitive SELFIA 
0.02 

ng/mL 
98% (sputum) 100% 50 min 

This 

work 

Aptamer-based qPCR 
2.56      

nM 
50% (serum) 91.7% 4 h [1] 

Immunochromatographic 

strips 

6      

ng/mL 

100% (sputum) 

34.1% (plasma) 
91.2% 10 min [2] 

NanoDisk-MS 
197       

pM 
91.6% (blood) 95.8% 2.5 h [3] 

ELSIA 
60     

pg/mL 
95.4% (sputum) 100% 6 h [4] 

Electrochemiluminescence 

immunoassays 
- 

65% (urine) 

46% (serum) 
97% - [5] 

Electrochemical 

immunosensors 

1.5   

ng/mL 
100% (sputum) 100% 2 h [6] 

Electrochemical 

immunosensors 

1.5   

ng/mL 
100% (sputum) 91.7% 2 h [7] 

Electrochemical 

immunosensors 

1      

ng/mL 
- - - [8] 

Electrochemical 

immunosensors 

0.15 

ng/mL 
- - 6 h [9] 
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