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Table S1. Comparison of dual fluorescent thermosensors. 

Material 
Ratiometric 

Type 

Temperature 

Range (°C) 
Sensitivity (%° C−1) Ref. 

Polymer dot / 

rhodamine B 
- ↓ 10 – 70 0.23 [1] 

Organoplatinum 

metallacycles 
↓↓ −20 – 60 0.76 [2] 

Multi-emission 

phosphors (Ce3+/Mn2+) 
↑↓ 27 – 302 0.8 [3] 

Europium MOF / 

perylene dye 
- ↓ 20 – 80 1.28 [4] 

Amphiphilic 

alkynylpyrene 

derivatives 

↑↓ 0 – 80 < 1.0 [5] 

B-gTEMP 

(mNeonGreen/tdTomat

o) 

↓↓ 15 – 50 1.7 [6] 

DFPTB 

ln(ratio) 
↑↓ 4 – 70 2.2 – 3.0 This work 

gTEMP 

(Sirius/mT-Sapphire) 
↓↓ 5 – 50 2.6 [7] 

Dual-emitting 

dihydrophenazines 
↑↓ 50 – 135 3.4 [8] 

DFPTB 

(ratio) 
↑↓ 25 – 42 4.8 – 6.7 This work 

Emissive platinum (II) 

cages 
↑↓ −4 – 60 6.7 [9] 

Dihydrophenzine 

derivatives 
↑↓ 18.4 – 37.7 140.1 [10] 

 



  
 

 

Figure S1. (A) DFPTB ratio of normalized fluorescence fitted to an exponential (Malthusian) growth 

curve. (B) Changes in fluorescent protein ratio do not affect the DFPTB. 1:1 = 1 µM each, 2:1 = 2 µM 

uvGFP and 1 µM mCherry, 1:2 = 1 µM uvGFP and 2 µM uvGFP. (C) Incubation times between 1-60 

s do not affect the DFPTB. (D) Resolution in the physiological range (37−42 °C) at 0.1°C increments 

in continuous monitoring (melt curve). (E) Inset from (D) showing data for individual wells. (F) 

Inset from (D) with outlying well 1 data removed. Error bars indicate standard deviation. Data were 

analyzed using the Kruskal-Wallis test (P = 0.022). Pairwise comparison of changes in temperature 

between 0.2 °C increments were analyzed using paired t-tests (P values ranged from 0.003–0.0483). 

 



  
 

 

Figure S2. Performance of the DFPTB in buffers with varying composition and pH. (A) 50 mM phos-

phate buffer. (B) 50 mM buffers with 10% glycerol (G); A = ammonium sulphate, B = Bis-Tris, C = 

citrate, H = HEPES, P = phosphate. (C) Buffers with more complex composition; PSGIM = 50 mM 

phosphate, pH 7.8 with 10% glycerol, 300 mM NaCl, 20 mM imidazole, 2 mM β-mercaptoethanol, 

PBSB1 = phosphate buffered saline, pH 7.2 with 10% glycerol and 1% BSA, PBSTB = phosphate buff-

ered saline, pH 7.2 with 0.005% Tween and 4% BSA. Error bars indicate standard deviation. 

 

 

Figure S3. Effect on DFPTB dilution and detection of volume discrepancy. (A) Serial 2-fold dilutions 

of DFPTB in PBS, pH 7.2. (B) DFPTB aliquots of different volumes were performed in triplicate in 

PBS, pH 7.2. Agreement between expected ratio values for 50 µL aliquots of DFPTB and observed 

ratio values obtained using a standard 4–70 °C DSF run with aliquots of DFPTB at 25, 50 and 75 µL. 

Error bars indicate standard deviation. 

 



  
 

 

Figure S4. Absorbance and fluorescence spectra of uvGFP and mCherry at various temperatures. 

(A) uvGFP absorbance and (B) fluorescence spectra at 50 µM in PBS, pH 7.2. (C) mCherry absorb-

ance and (D) fluorescence spectra at 2.5 µM in PBS, pH 7.2. Vertical dotted lines indicate excitation 

and emission wavelength ranges for Bio-Rad CFX96 FAM and Texas Red channels respectively. 

 

Figure S5. Performance of DFPTB in E. coli prior to and following cell lysis. (A) Lysis buffer (50 mM 

phosphate (pH 7.8), 300 mM NaCl, 10% glycerol, 20 mM imidazole, 2 mM β-mercaptoethanol). (B) 

High salt lysis buffer (lysis buffer with 1.4 M NaCl). (C) Low pH (50 mM phosphate, pH 4.8). uvGFP 

1st and mCherry 1st: first melt curve run. uvGFP 2nd and mCherry 2nd: second melt curve run. No 

uvGFP data could be obtained in the second run at pH 4.8. 

 

 



  
 

 

Figure S6. Performance of DFPTB in E. coli compared to purified DFPTB in various buffers. (A) PBS, 

pH 7.2. (B) Lysis buffer (50 mM phosphate (pH 7.8), 300 mM NaCl, 10% glycerol, 20 mM imidazole, 

2 mM β-mercaptoethanol). (C) High salt lysis buffer (lysis buffer with 1.4 M NaCl). (D) Low pH (50 

mM phosphate, pH 4.8). Buffer 1st and E. coli 1st: first melt curve run. Buffer 2nd and E. coli 2nd: second 

melt curve run. No second-round data are obtainable in low pH buffer as uvGFP is denatured in 

the first melt curve. Error bars indicate standard deviation. 
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