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Fig_SI_1. Representative trace depicting the irreversible blockage of the α-HL nanopore by 

the gp32 protein. Initially, the electrophoretic force promotes the capture of the ssDNA 

molecules by the nanopore (panel i), until the gp32 protein irreversible blocks the nanopore’s 

opening (panel ii). Unless the polarity of the applied electric field is reversed the overall 

negatively charged gp32 protein will block the nanopore (panel iii) hindering the ssDNA from 

entering the nanopore. Applying a negative transmembrane potential will unblock the 

nanopore, removing the gp32 protein, and enabling the recapture of the ssDNA molecules 

(panel iv). 
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Fig_SI_2. ssDNA-gp32 molecular complex dissociation in time. Representative traces 

depicting the growth of ssDNA-nanopore frequency association events after the addition of the 

ssDNA-gp32 complex at the initial time (t = 0), and after 5, 15, 30 and, respectively, 40 minutes 

recording time. 

 

 

 

Fig_SI_3. Original traces depicting the relative ionic current blockages for α-HL-ssDNA and 

α-HL-gp32 interactions, in a 2 M KCl (panel a) and a 0.5 M KCl (panel b) salt solution. The 

difference between the free-nanopore ionic current (Iopen) and the blockage ionic current 

(Iblockage) given by either ssDNA (blue ΔIssDNA) or gp32-protein (orange ΔIgp32) was determined 

relatively to the free-nanopore current: ΔI / I0= (Iopen – Iblockage)/Iopen. 
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Fig_SI_4. Single-molecule control recordings in a 0.5 M KCl salt solution and their 

correspondent histograms for the non-incubated molecules: 0.1 µM ssDNA added in cis side 

of the nanopore (blue, panels a and b); 2 µM Zn2+ subsequently added in the cis side over the 

ssdna (gray, panel c and d) and 0.2 µM gp32 protein added over the ssDNA and metal ions 

(orange, panels e and f). All the traces depicted herein were recorded at + 150 mV. 
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Fig_SI_5. Percentage of dissociated ssDNA-gp32 molecular complex after 45 minutes 

from the first recorded fluorescence emission spectrum of the pre-incubated molecular 

complex. We observed a higher percentage of ssDNA-gp32 complex dissociation in a 2 M KCl 

(cyan, 28.28%) than in 0.5 M KCl (orange, 14.66%) solution. The black column is used as a 

visual reference representing 100% dissociation of the molecular complex. 

The percentage was calculated using the following equation: 

% 𝑠𝑠𝐷𝑁𝐴 − 𝑔𝑝32 𝑑𝑖𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑖𝑜𝑛 =  
𝐹𝑥 − 𝐹0

𝐹𝑚𝑎𝑥 −  𝐹0
∙ 100 

where,  

Fx – fluorescence intensity at a x moment in time; 

F0 – the fluorescence intensity at the initial time, when the pre-incubated ssDNA-gp32 is 

completely associated. 

Fmax - the fluorescence intensity of the gp32 protein alone, corresponding theoretically to the 

full dissociation of the ssDNA-gp32 complex. 

 

 

 


