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1. Estimation of mass and molecule numbers on the working surface. 
The irreversible signal (ΔF, Hz), is given in Eq. (1) according to the Sauerbrey’s equation [47]. ∆𝐹 ൌ  െ ଶி଴మ஺ඥఘ೜ఓ೜  ∆𝑚           (1) 

For the mass change (Δm, g), is given in Eq. (2) ∆𝑚 ൌ  െ ∆ி .  ஺ௌೂ                (2) 

where ΔF is the measured irreversible frequency shift, Δm the mass change (g), A the electrode area 0.2 cm2, 𝜌௤ the 
density of quartz (2.648 g·cm−3) and 𝜇௤ the shear modulus of quartz for AT-cut crystal (2.947x1011 g·cm−1·s−2) so that 𝑆ொ 
or 𝜌௤𝜇௤ is 2.26x108 cm2g-1s-1, 10 MHz AT-cut Quartz was used in the study. The molecule numbers on working surface 
is obtained from the mass change (Δm) in Eq. (2) and Eq. (3), as follows 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑠 ൌ ௚௥௔௠ ሺ௠௔௦௦ሻெ௢௟௘௖௨௟௔௥ ௪௘௜௚௛௧ ሺெ௪ሻ ൌ ௡௨௠௕௘௥ ௢௙ ௠௢௟௘௖௨௟௘௦଺.଴ଶଶ ൈ ଵ଴మయ ሺ஺௩௢௚௔ௗ௥௢ᇲ௦ ௡௨௠௕௘௥ሻ  𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 = ∆௠ெ௪  𝑥   ሺ6.022 ൈ  10ଶଷሻ      (3) 

Example; Figure 1 shows the ∆𝐹 of -342 Hz,  
       ∆𝑚 ൌ െ ∆௙ .  ஺ௌೂ  ∴ ∆𝑚 ൌ െ ିଷସଶ ൈ ଴.ଶ ሺଶ.ଶ଺ ൈ ଵ଴ఴሻ  = 0.303 ൈ 10ି଺ gram ൌ 0.303 μg  

Therefore, the estimation of mass on working surface is 0.3 μg  𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 = ∆௠ெ௪  ൈ    ሺ6.022 ൈ  10ଶଷሻ ∴ 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 = ଴.ଷ௫ ଵ଴షలଽଽ଼ଶ.ହଶ   ሺ6.022 𝑥 10ଶଷሻ ൌ 1.81 ൈ  10ଵଷ molecules 
Therefore, the number of molecules of ssDNA probe on surface contain approximately 1.8 ൈ 1013 molecules. 
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