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Local DNA concentration in the closed ‘deep’ channel. 

The applied strain was released when a single λ-DNA molecule was positioned inside the 
open ‘deep’ channel. The ‘deep’ channel volume in the absence of the applied strain ( ) 𝑉𝑐𝑙𝑜𝑠𝑒𝑑

was approximately 0.366 fl, as calculated below:

𝑉𝑐𝑙𝑜𝑠𝑒𝑑
= 𝑐ℎ𝑎𝑛𝑛𝑒𝑙 𝑐𝑟𝑜𝑠𝑠 ‒ 𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑎𝑟𝑒𝑎 × 𝑐ℎ𝑎𝑛𝑛𝑒𝑙 𝑙𝑒𝑛𝑔𝑡ℎ = 0.00122 µ𝑚2 × 300 µ𝑚 = 0.366 µ𝑚3 = 0.366
× 10 ‒ 15 𝑙

The weight of the single λ-DNA molecule (  is:𝑤𝑡𝜆 ‒ 𝐷𝑁𝐴)

𝑤𝑡𝜆 ‒ 𝐷𝑁𝐴≅
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝜆 ‒ 𝐷𝑁𝐴

𝐴𝑣𝑜𝑔𝑎𝑑𝑟𝑜'𝑠 𝑁𝑢𝑚𝑏𝑒𝑟
=

3.2 × 107

6.022 × 1023
= 5.31 × 10 ‒ 17𝑔

The local concentration of the single λ-DNA molecule in the closed ‘deep’ channel  (𝐶𝑐𝑙𝑜𝑠𝑒𝑑)
could, thus, be calculated as follows: 

𝐶𝑐𝑙𝑜𝑠𝑒𝑑 =
𝑤𝑡𝜆 ‒ 𝐷𝑁𝐴

𝑉𝑐𝑙𝑜𝑠𝑒𝑑
 =

5.31 × 10 ‒ 17 𝑔

0.366 × 10 ‒ 15 𝑙
≅145 𝑛𝑔/µ𝑙   

Consequently, the final DNA concentration present within the closed ‘deep’ channel was 
approximately 145,000 times higher relative to the concentration of the initial DNA stock 
solution ( ~ 1 pg/µl).𝐶𝑠𝑡𝑜𝑐𝑘 

𝐶𝑐𝑙𝑜𝑠𝑒𝑑

𝐶𝑠𝑡𝑜𝑐𝑘
=

145 𝑛𝑔/µ𝑙  
1 𝑝𝑔/µ𝑙

= 145,000


