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Reagents and chemicals
The following reagents were used: 1,2-dioleoyl-sn-glycero-3-phosphocholine (DOPC; Avanti Polar Lipids, USA); cholesterol (Sigma-Aldrich); n-decane (FUJIFILM Wako Pure Chemical Industries, Ltd., Osaka, Japan); 3-morpholinopropane-1-sulfonic acid (MOPS, Nacalai Tesque, Kyoto, Japan); poly A 50 and poly T 50 single strand DNA (FASMAC); 1 kbp dsDNA (IDT); Forward and reverse primers (FASMAC); KOD SYBRⓇ qPCR Mix (TOYOBO CO., LTD.); NucleoSpinⓇ Gel and PCR Clean-up (Takara Bio Inc.); single strand DNA with and without G4 structure (Eurofins); potassium chloride (KCl; Nacalai Tesque); lithium chloride (LiCl; Nacalai Tesque);  potassium hydroxide (KOH, FUJIFILM Wako Pure Chemical Industries); Tris(hydroxymethyl)aminomethane (Tris; Nacalai Tesque); and hydrochloric acid (HCl, FUJIFILM Wako Pure Chemical Industries). SV28 was synthesized and purified by Fmoc synthesis. DOPC was diluted to 10 mg/mL in n-decane. Buffered electrolyte solutions were prepared from ultrapure water, which was obtained from a Milli-Q system (Millipore, Billerica, MA, USA). SV28 was dissolved at a concentration of 67.1 μM in ultrapure water and stored at −30 °C. 

Solid-phase synthesis of SV28
Fmoc-1-13C Tyrosine
1-13C Labeled Tyrosine (1,15 g, 6.35 mmol) was dissolved in water (40 mL), followed by stepwise addition of Fmoc-OSu (3.71 g, 1.16 mmol) and NaHCO3 (2.96 g, 3.45 mmol), with stirring for 1 day at room temperature. After the reaction mixture was neutralized with 5% hydrochloric acid, EtOAc was added, and the mixture washed with saturated brine. The organic phase was dried over MgSO3, and removed in vacuo. The residue was applied to a silica gel column and eluted with CHCl3–MeOH (10:0.5) to give 2.35 g (75.7%) of the title compound as a white powder. 1 H NMR (500MHz, CDCl3). δ 3.019 (2H, m), 4.1-4.5 (5H, m), 5.370 (1H, d, J = 8 Hz), 6.691 (2H, s), 6.919 (2H, s), 7.318 (2H, d, J = 7 Hz), 7.501 (2H, d, J = 7 Hz), 7.689 (2H, s), 8.320 (1H, br.s)
Fmoc-1-13C Tyr-OCH2CCl3
To a solution of Fmoc-1-13C Tyrosine (2.35 g, 5.81 mmol), 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC·HCl, 1.59 g, 6.97 mmol), and 2,2,2-trichloroethanol (2.77 ml, 29.1 mmol) in acetonitrile was added N,N-dimethyl-4-aminopyridine (DMAP, 83.6 mg, 0.58 mmol), and the mixture stirred for 4 hours at room temperature. After the reaction mixture was neutralized with 5% hydrochloric acid, the mixture was concentrated in vacuo. EtOAc was added, and the mixture washed with saturated brine. The organic phase was dried over MgSO3 and removed in vacuo. The residue was applied to a silica gel column and eluted with CHCl3 to yield a quantitative amount of the title compound as an oil. 1 H NMR (500MHz, CDCl3). δ 2.852 (3H, t), 3.05-3.205 (2H, m), 4.196 (1H, m), 4.298 (2H, m), 4.779 (2H, m), 6.754 (2H, d, J = 8 Hz), 7.014 (2H, d, J = 8 Hz), 7.302 (2H, dd, J = 7.5 and 8 Hz), 7.398 (2H, dd, J = 8 and 8 Hz), 7.543 (2H, dd, J = 7.5 and 8 Hz), 7.760 (2H, d, 7.5 Hz)
Fmoc-1-13C Tyr(tBu)-OCH2CCl3
To a solution of Fmoc-1-13C Tyr-OCH2CCl3 (3.99 g, 7.44 mmol) in 19 mL of super dehydrated tetrahydrofuran (Fujifilm Wako Pure Chem. Corp., Japan) was added boron trifluoride diethyl etherate (150 μL, 1.19 mmol), and a solution of tert-butyl 2,2,2-trichloroacetimidate (3.35 g, 14.9 mmol) in cyclohexane (19 mL) stepwise and the mixture stirred at room temperature. After the reaction mixture was neutralized with sodium carbonate powder, the filtered solution was concentrated in vacuo. The residue was applied to a silica gel column and eluted with CHCl3-MeOH gradient system to give 1.58 g (35.8%) of the title compound as a white powder. 1 H NMR (500 MHz, CDCl3). δ 1.20-1.40 (9H, m), 2.779 (1H, m), 3.10-3.20 (2H, m), 4.133 (2H, m) 4.388 (2H, m), 5.171(1H, br.s), 6.912 (2H, d, J = 8 Hz), 7.052 (2H, br.d, J = 8 Hz), 7.300 (2H, dd, J = 7.5 and 8 Hz), 7.392 (2H, dd, J = 8 and 8 Hz), 7.555 (2H, dd, J = 7.5 and 8 Hz), 7.755 (2H, d, 7.5 Hz).
Fmoc-1-13C Tyr(tBu)-OH
Fmoc-1-13C-Tyr(tBu)-OCH2CCl3 (1.05 g, 1.78 mmol) was dissolved in tetrahydrofuran (24 mL), and subsequently 50% aqueous acetic acid and zinc powder (5.14 g, 74.7 mmol) were added and stirred for 1 hour at room temperature. After filtration, ethyl acetate was added and the mixture washed sequentially with saturated aqueous sodium chloride and water. The organic phase was dried over MgSO3 and removed in vacuo. The residue was applied to a silica gel column and eluted with a CHCl3-MeOH gradient system to give 306 mg (8.6%) of the title compound as a freeze-dried white powder. 1 H NMR (500 MHz, CDCl3). δ 1319 (9H, s), 3.05-3.22 (2H, m), 4.203 (1H, br.t), 4.30-4,48 (2H, m), 4.665 (1H, br.s), 5.250 (1H, br.s), 6.913 (d, J = 8 Hz), 7.026 (2H, br.d, J = 8 Hz), 7.306 (2H, dd, J = 7.5 and 8 Hz), 7.399 (2H, dd, J = 8 and 8 Hz), 7.559 (2H, m), 7.763 (2H, d, 7.5 Hz).

O-isoacyl SV28 peptide
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O-isoacyl SV28 peptide with (1-13C) labeled 12Y, (2-13C) labeled 16G and N15 labeled 20V
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*1 (1-13C) labeled Y, *2 (2-13C) labeled G, *3 N15 labeled V


O-isoacyl SV28 peptide with (1-13C) labeled 10V, (2-13C) labeled 16G, N15 labeled 22V
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*1 (1-13C) labeled V, *2 (2-13C) labeled G, *3 N15 labeled V

Solid-phase synthesis of O-isoacyl SV28 peptides
O-isoacyl SV28 peptides were synthesized by traditional 9-fluorenylmethoxycarbonyl (Fmoc)-based solid phase peptide method using Fmoc-NH-SAL-PEG resin (0.23 mmol/g). Peptide bonds were formed using 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU, 10 eq.) and 1-hydroxybenzotriazole monohydrate (HOBt, 10 eq.) as a coupling reagent in the presence of Hünig's Base (N,N-diisopropylethylamine, 15 eq.) for 30 min at 37°C. In the case of isotopic labeled Fmoc-amino acids, synthesis was performed using 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate (HATU, 4 eq.) in the presence of Hünig's Base (8 eq.) for 30 min at 37°C, and in the case of O-acyl isodipeptide [Boc-Ser(Fmoc-Val)-OH], synthesis was performed using N,N'-diisopropylcarbodiimide (DIPCDI, 4 eq.), and (HOBt, 4.4 eq.) respectively. Each reaction was checked by Kaiser’s test. Although Fmoc groups were removed using 25% piperidine in N-methylpyrrolidone (NMP), it is to be noted that Fmoc-amino acids at the secondary O-acyl isodipeptide units should be removed using Aimoto reagent, that is 25% 1-methylpyrrolidine, 3% HOBt, and 2% hexamethyleneimine in NMP-DMSO (1:1), for 5min (5 times) at room temperature, because of the diketopiperazine formation. The final acetylation was performed using acetic anhydride (20 eq.) in NMP in the presence of Hünig's Base (10 eq.) and the cleavage from resin and deprotection were achieved by stirring with TFA in the presence of water, m-cresol, and thioanisol for 90 min. Crude O-isoacyl SV28 peptide was purified by preparative reverse phase HPLC (column: Inertsil ODS-3, detection: UV 220 nm, elution: 0.1% TFA in water and 0.08% TFA in an acetonitorile gradient system), and the product freeze dried to give a white powder. MALDI-TOF MS: m/z: 2978.6 (calcd. 2978.2) for O-isoacyl SV28 peptide; m/z: 2982.1 (calcd. 2981.2) for O-isoacyl SV28 peptide with (1-13C) labeled 12Y, (2-13C) labeled 16G and N15 labeled 20V and O-isoacyl SV28 peptide with (1-13C) labeled 10V, (2-13C) labeled 16G, N15 labeled 22V.

Liposome preparation for CD measurements
A 20× liposome stock solution (10 mM DOPC in 10 mM MOPS, pH 7.0) was made by the gentle hydration method. DOPC 31.4 μL (50 mg/mL in CHCl3) was added to the vial bottle. CHCl3 was vaporized under N2 gas flow and a vacuum desiccator for 3 hours to form a lipid film at the bottom of the bottle. Buffer was added to the vial bottle and the solution sonicated at 50 °C for 30 s.

Measurements of CD spectroscopy
CD spectroscopy was performed at room temperature using the synthesized peptides. In the case of the incubated sample, 50 μM SV28 was incubated 24 hours at 37oC in 1 M KCl and 10 mM MOPS with 50 μM DOPC liposome. The measurement solution contained 25 μM SV28, 50 μM liposome, 0.1 M KCl, and 1 mM MOPS. CD spectroscopy was conducted on the solutions of the peptide incubated with the liposome for 5 min. A J-820 spectropolarimeter (JASCO) with a thermoregulator at 25 °C and a quartz cell with a 0.1 cm path length was used. Molecular ellipticities represented mean residual values calculated by the number of peptide residues. Molecular ellipticity, [θ] (deg・cm2/dmol), was calculated from the observed ellipticity (mdeg) by the following equation.


[θ]: molar ellipticity (deg・cm2 /dmol)
δ: ellipticity (mdeg)
d: optical path length (cm)
c: peptide concentration (M)
n: number of amino acids

Solid-state NMR measurements
The synthesized [1-13C]Val10, [2-13C]Gly16, [15N]Val22-labeled SV28 was reconstituted into DOPC liposome in a buffer (10 mM MOPS, mM KCl, pH 7.0) as a molar ratio of 1:25 (peptide : lipids). The hydrated liposome samples were directly packed into a 4.0 mm outer diameter zirconia rotor. 13C and 15N cross polarization magic angle spinning (CP-MAS) NMR experiments were performed on a 600 MHz solid-state NMR spectrometer (Bruker Avance III) equipped with a 1H-13C-15N triple resonance E-free MAS probe at the temperature 277 K with contact time of 1.0 and 1.5 ms, and recycle time of 3.0 s. MAS frequency was set at 10.0 kHz during the measurements. REDOR and full echo experiments were performed to determine the 15N-13C internuclear dipolar interaction.1 Here, 15N echo signals were detected because of smaller contributions from natural abundant 15N nuclei (0.37%). The error of the flip angle was compensated using the REDOR sequence, the xy eight-pulse program for irradiation of 13C nuclei to recouple the 15N-13C dipolar interaction. The temperature and MAS frequency were set at 263 K and 4.0 kHz. 15N REDOR (S) and full echo (Sfullecho =S0) spectra were obtained at various dephasing times NcTr (Nc is the number of rotor cycle and Tr is the rotor cycle period). The normalized REDOR difference was obtained as DS/S0. Plots of DS/S0 against NcTr reflect the 15N-13C dipolar interaction and thus 15N-13C internuclear distance information as well. 13C chemical shifts were externally referenced to adamantane at 40.48 ppm (DSS: 0.0 ppm). 15N chemical shifts were externally referenced to 15NH4Cl at 38.44 ppm. 

Fabrications of microdevices of lipid bilayer system2
Microdevices were fabricated by machining a 6.0 mm thick, 10 × 10 mm polymethyl methacrylate (PMMA) plate (Mitsubishi Rayon, Tokyo, Japan) using computer-aided design and manufacturing by a three dimensional modelling machine (MM-100, Modia Systems, Japan) as shown in Fig. S7b. Two wells (2.0 mm diameter and 4.5 mm depth) and a chase between the wells were manufactured on the PMMA plate. Each well had a through-hole in the bottom and Ag/AgCl electrodes set into these holes (Fig. S7c). A polymeric film made of parylene C (polychloro-p-xylylene) with a thickness of 5 μm was patterned with single pores (100 μm diameter.) using conventional photolithography methods,3 and then fixed between PMMA films (0.2 mm thick) using an adhesive bond (Super X, Cemedine Co., Ltd, Tokyo, Japan). The films, including the parylene film, were inserted into the chase to separate the wells. High throughput measurement (Fig. S7d) was conducted using a JET patch clamp amplifier (Tecella, Foothill Ranch, CA, USA).4

Preparation of dsDNA with 1 kbp and ssDNA with and without G4 DNA
Two kinds of double stranded DNA were prepared: 50 bp and 1 kbp dsDNA were prepared by annealing dA50 and dT50. 1 kbp dsDNA, a part of lambda DNA (9346-10345: 1kbp), was purchased and amplified using polymerase chain reaction (PCR). PCR solution contained KOD SYBRⓇ qPCR Mix (half of total volume), template DNA (75 fM), and forward primer (1 μM) and reverse primer (1 μM). Then, the amplified dsDNA was purified by NucleoSpinⓇ Gel and PCR Clean-up. The concentration of purified dsDNA was measured by the absorbance at 260 nm using NanoDrop 2000c. The annealed dsDNA was added to buffer solution in a grand chamber before adding the solution to the recording chamber. The threshold of DNA translocation was decided as blocking of more than 1 nS from the open-pore current level as in a previous study.5 As for the G4 detection, the buffer solution (4.7 μL) with 24 hour incubated SV28 peptide (final concentration 1 μM) and single strand DNA (sequence as shown following table, final concentration 2 µM) were poured into the ground chamber. In this study, a buffer solution (50 mM KCl, 950 mM LiCl, 25 mM Tris, pH 7.9) was used.

	With G4 structure
	A38-(TTAGGG)20-TT

	Without G4 structure
	A38-(TTATCG)-(TTATCA)18-(TTATCG)TT
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Fig. S1 Secondary structure profiles of half- (upper) and full (lower) length of SV28 peptides during the MD simulations of the monomer.
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Description automatically generated][image: ]Fig. S2 Final snapshots of 11-mer structures of SV28 in a DOPC membrane in the MD simulation. Ribbons show the peptide structures, with the secondary structure indicated by the color of the ribbon (red: β-sheet, cyan: turn, white: random coil structure). Ribbon arrows indicate the direction of the backbone from N-terminal to C-terminal. The pore radius of 5-mer and 11-mer were shown. The pore structures were analyzed by HOLE software and displayed as blue surfaces inside of the barrels. Val10 and Val22 amino acids showing central rim of the pores were displayed as the licorice models. Cyan lines indicate water molecules, and the lipid molecules were omitted for clarity (excluding phosphorus atoms as orange spheres). Green and white spheres indicate the potassium and chloride ions respectively. Structures were displayed by VMD software. 







[image: ]Fig. S3 Intrapeptide distance between nitrogen of Val10 and carbon of Val22 during the simulations of 5-mer (black) and 11-mer (red). The distribution of the distance changing in the 5-mer was slightly larger than that in the 11-mer. 5-mer pore structures have shorter turns than 11-mer peptides, which can give structural distortion to the monomer structures. Because of this distortion, the distances in the 5-mer may become longer than that of 11-mer.









[image: D:\desktop\design peptide 論文\fig\FigS CD.png]Fig. S4 The CD spectra of incubated SV28 with liposome after 24 hours. SV28 (50 µM) was incubated for 24 hours at 37°C in a solution of 50 µM DOPC liposome, 1 M KCl, and 10 mM MOPS. The measurement solution contained SV28 (25 µM), 50 µM DOPC liposome, 0.1 M KCl, and 1 mM MOPS.







[image: D:\desktop\design peptide 論文\fig\SV28 Figure S5.png]Fig. S5 Solid-state NMR spectra. (a, b) 13C and 15N CP-MAS NMR spectra of the triply isotope-labeled SV28 ([1-13C]Val10, [2-13C]Gly16, [15N]Val22-labeled SV28) in DOPC liposomes. The black lines indicate the spectra from DOPC liposomes, and the red lines indicate the spectra of isotope-labeled SV28 with DOPC liposomes.
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Fig. S6 REDOR difference plot of SV28 Val22(15N)-Val10(13C’) by observation of the 15N peak intensity. (S) and (S0) are recorded under REDOR and full echo conditions. REDOR curves correspond to an isolated 15N-13C pair with varying distances (green, blue, red curves correspond to 4.1, 4.2, 4.3 and 4.4 angstroms). The distance between the backbone amide of Val22 and the carbonyl carbon of Val110 is estimated to be around 4.4 Å.











Fig. S7 Fabricated microarray device for a lipid bilayer system. (a) Schematic illustration of the droplet contact method. (b) A photograph of a microdevice for the droplet contact method and (c) its enlarged picture. (d) A photograph of a multiarray device that can form eight individual lipid bilayers simultaneously.




Fig. S8 The definition of current signal classification. Step-like signal: the current sharply increases (within 10 ms) and maintains a plateau state (longer than 1 s). Square-top signal: the current sharply increases (within 10 ms) and proceeds to transit plateau states (shorter than 1 s). Multi-level signal: the current sharply increases (shorter than 10 ms) and proceeds to fluctuate. Fluctuation defined as when the 95% confidence interval of the open level current is larger than that of the baseline. Erratic signal: the current randomly increases with fluctuation.



[image: D:\desktop\design peptide 論文\fig\FigS 典型的なシグナル.png]
Fig. S9 The typical current and time trace of SV28. The signal was observed under optimized conditions: 1 μM SV28 (24 hours incubation at 37oC with DOPC and 20 % cholesterol), 1 M KCl, 10 mM MOPS, and an applied voltage of +200 mV.
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Fig. S10 Several conductance and time traces of the initial step signals of SV28. These step signals rose up from the baseline. These step signals were observed under the following conditions: 1 μM SV28 (24 hours incubation at 37oC with DOPC and 20 % cholesterol), 1 M KCl and 10 mM MOPS. The applied voltages were +120 mV or +200 mV.







[image: D:\desktop\design peptide 論文\fig\figS 50bp通らない.png]Fig. S11 The open level of the step signal of SV28 with 10 µM 50 bp dsDNA (short dsDNA). The dashed line indicates the baseline level. The current signal was measured under optimized conditions: 1 μM SV28 (24 hours incubation at 37oC with DOPC and 20 % cholesterol), 1 M KCl, 10 mM MOPS, and an applied voltage of +200 mV.
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Fig. S12 Long time (3 minutes) traces of dsDNA translocation into SV28 nanopore. The long and deep blocking currents sometimes observed might be clocking of dsDNA in the nanopore, so the long and deep blocking were released by voltage transitions which were shown as the arrows. The trace was observed under below conditions: 1 μM SV28 (24 hours incubation at 37oC with DOPC and 20 % cholesterol), 1 M KCl, 10 mM MOPS, an applied voltage of +100 mV, and 100 nM dsDNA with 1 kbp.


Fig. S13 Scatter plots of percent current blockage and duration for 1 kbp dsDNA translocation through an SV28 pore with diameter of around 5 nm. The typical current signal was observed under the following conditions: 1 μM SV28 (24 hours incubation at 37oC with DOPC and 20 % cholesterol), 1 M KCl and 10 mM MOPS. 

[image: D:\desktop\design peptide 論文\fig\FigS 二段階DNA blocking.png]Fig. S14 Typical overlapping blocking currents. Two different current levels were occasionally observed, probably due to translocation of multiple dsDNA though the SV29 nanopores simultaneously. The current signal was observed under the following conditions: 1 μM SV28 (24 hours incubation at 37oC with DOPC and 20 % cholesterol), 100 nM dsDNA, 1 M KCl, 10 mM MOPS and an applied voltage of +60 mV.
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Fig. S15 Scatter plots of the duration and blocking current of dsDNA (1 kbp) through the SV28 nanopore (5 nm diameter) after bootstrapping. (a) The scatter plots comparison between presence and absence dsDNA. There are inherent current blockings in the pore open state in SV28 shown as gray plots. (b-d) Scatter plots of duration and blocking current of dsDNA (1 kbp) through SV28 nanopore (5 nm dia.) depended on the concentration of (b) 50 nM, (c) 100 nM, and (d) 200 nM under different voltage applications (40 mV to 80 mV).


[image: ]Fig. S16 Detection of DNA with G4 hybrid hold structure. (a-c) Current and time traces of G4 (2 μM) detection using SV28 nanopore (>6.2 nm in diameter) under different voltage applications: (a) 100 mV, (b) 150 mV, and (c) 200 mV. (d) The scatter plots of DNA with G4 under three different voltages, without G4 structure under 100 mV, and the pore open state of SV28 under 100 mV. 


[image: ]Fig. S17 (a) Sequence alignment of SV28 and HASR proteins (PDB ID: 3CSN, Chain A). Blue and red bold letters indicate the positively and negatively charged residues respectively. (b) A ribbon structure of the manually constructed initial model of 11-mer SV28. (c) An example of the 11-mer molecular system after a 100 ns long equilibration simulation. Red ribbons show the β-sheet regions of the structures with arrows pointing from the N-terminus to the C-terminus.
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34.5	7.375	2	1.5	2.125	1.125	1.375	3.5	2.5	0.875	3.125	0.875	3	4.375	2.25	38.25	17.875	1.375	1.375	5	8.5	0.75	14.25	13.125	2.375	2.5	1.75	1.125	0.75	4.25	77.25	2.125	7	0.875	3.125	1.375	15.25	4.875	12.25	1.5	1	1.375	2.125	26.875	1.75	3.25	1.25	2.5	1.625	14	1.25	1.5	1	4.625	3.125	2.625	7.125	4.75	2.875	3.625	2.625	1.125	1	85.875	1.375	3.625	6.375	3.75	0.625	1.5	15.75	3.25	2	1	1.875	5.125	0.75	3	2.5	0.75	1.25	1.25	1.75	0.75	6.25	1.5	1	1.25	1.25	0.75	1	4.5	1.25	1.25	0.75	1.75	1	1	80.5	1.5	2.5	2.5	7.75	6	1.25	298.75	173.5	19.25	1.75	1.25	0.75	0.75	171.5	34.25	0.75	1	1.25	2.25	12.25	1.25	1.5	2	1.5	1	1.5	36.5	2.25	5.75	1.75	0.75	0.75	1.5	1	1	0.75	58.75	0.25	0.5	2	3.5	14.75	110.5	0.75	4.5	79.75	56.75	0.75	1.25	1.75	4.75	1.25	0.5	1.5	1	0.5	1	2.25	1.25	1	57	1	1	0.5	4.75	0.75	0.75	2.25	1	1.75	89	1	0.5	3.75	0.5	1.25	5.5	4.5	1.5	18.5	3.5	4	8	6.5	12.75	0.75	2	1.25	8.75	0.75	1.25	3.5	1	1.25	0.75	0.25	12.5	0.75	1	1	11.25	1.25	2	5.25	1	0.75	0.75	0.75	3.25	0.75	1	0.5	0.75	1	2.5	14.75	1.75	0.75	1	1	0.75	2.25	1	0.75	1.25	2.5	0.75	35.25	0.25	0.5	1.25	1.75	3	12.5	2.75	1.5	0.75	1.25	1.25	1	11.25	2.25	3.25	0.75	78.029952375856169	52.037616886504793	79.026756809182459	81.126073549871649	73.015742889822462	84.343027611301366	90.369137280607873	76.353517297196163	76.006147828820687	91.41124986622431	77.456037965539451	91.305525270226894	69.073850030768483	88.541669453660106	91.652898919092465	67.533339408979032	76.580062239137533	90.0821800754495	85.536164584225205	77.108664316673838	77.244597134524923	89.372341208261986	75.462437459867402	82.711900684931507	78.301809650577951	77.878919627568493	80.521959278681507	91.003468134631845	91.018568065068493	66.808392250374652	76.534754086847258	75.945735565603698	74.510945359321511	90.701402638056507	75.024447506421239	90.338929058754289	79.4496384712115	69.300394972709853	36.224733117508634	82.183286065924662	91.471657948951204	90.776919012200338	80.129277477525761	77.078464455800543	87.559973311750866	78.16587683272698	88.179195874357873	61.386401032748353	81.171390063142198	76.323309075342465	85.294515531357121	81.262006367722606	88.964559476669521	78.180985124143831	76.36861722763274	76.791503070152061	75.341612933433282	76.549854017283835	76.096764133401237	80.612575583262057	91.033676356485458	90.792027303617303	88.57187767551369	55.949305704195204	87.605281464041099	77.335213439105345	70.780493331282187	88.088579569777394	88.451053149079627	83.210298721104522	77.471137895976028	78.694491451733825	81.352622672303156	91.335733492080479	87.831830586472606	77.078464455800543	91.637790627675514	69.542044025577951	66.269196810787676	86.930157387093331	79.001063516695211	91.159007451305655	57.403710770280405	90.615301262842465	77.324628438035205	80.919147648223557	82.927856445312599	87.821237224422092	91.159007451305655	84.861040507277394	90.10179493525257	71.056861354880141	82.353933674015479	88.017578125	88.334743552011986	84.498566927975205	91.642305557041965	89.422164289918669	76.629881140303979	85.087589629708901	77.536069269049733	67.250897133187124	68.247697386023162	72.250002508294102	89.890354104238014	60.681072914437131	87.20201466181507	68.851815837703427	86.733816486515408	82.338833743578761	91.763130083476028	89.769529577803951	70.498051055490265	71.253202255458078	89.376856137628423	84.921456950984663	90.388752140410958	77.807918182791099	72.446343408872053	87.111398357234592	85.872944871040275	82.353933674015479	84.030377113655888	88.742525283604451	81.357137601669592	32.906577750428085	49.580337315389592	69.244497638859173	86.884849234803085	90.10179493525257	88.229018956014556	90.177311309396416	88.18371080372431	81.583678363120825	88.410259926155817	67.401925700984663	90.887158537564218	89.195615167487162	77.143387467893831	67.658678864779588	73.382731398491103	73.941541697881092	90.479376805971754	76.478856752996577	71.071965465806983	70.044956991117402	85.857844940603698	91.083499438142127	89.361747846211472	85.767228636023148	88.289435399721754	89.512780594499148	87.53428001926369	83.305429955051366	89.709121495077056	89.195615167487162	77.505861047196163	86.492167433647268	89.180515237050514	70.286606043985472	78.44224903681507	79.590077857448634	87.504071797410106	69.924132464683296	90.479376805971754	90.736125789276542	66.812907179741103	89.588296968642993	80.753014969499176	74.077470335241912	82.550274574593431	80.994664022367402	77.958950931078761	91.717821931185796	80.043176102311648	88.440459787029113	65.846310968268497	79.182296125856169	76.614781209867402	76.977254789169592	76.327824004708901	77.52096097763274	72.959845555971782	72.401031076091641	87.67020447613443	68.942436322773972	83.909552587221782	68.413830064747529	86.884849234803085	52.057235926797944	74.636284815122053	91.687613709332197	70.769904149721782	85.480271430864789	90.992874772581345	72.431239297945211	77.762610030500952	81.493062058540275	81.613886584974381	74.545664330051366	91.128807590432373	87.050981913527394	73.050461860552332	86.47706750321062	89.694013203660106	85.948461245184106	85.495371361301366	74.908137909353698	86.265626672196163	83.954860739512057	84.513675219392198	74.334223499036852	82.7919236274615	90.237727753103599	77.460552894905888	69.138777223351923	90.766334011130141	88.818041657748296	86.220318519905888	82.852340071168769	77.022562941459867	80.873839495933282	89.754429647367303	82.066976468857121	78.683898089683282	79.529669774721782	72.340618812874652	91.536589322024838	88.742525283604451	88.123302720997444	54.171660958904113	72.914537403681507	76.992354719606169	50.803682510166979	77.445444603488909	88.062886277290247	71.222994033604522	87.20201466181507	81.659194737264656	51.332288768193564	76.826222040881916	57.297990354773148	86.507275725064218	Duration time [ms]


I/I0 [%]



200 nM, 100 mV

Blocking rate	13.25	4	0.75	1.25	58	8.75	1	6	1.5	2.25	1.75	0.75	1.5	1	1.5	5.25	1	1.25	1	1.5	32.25	2.75	2.25	2.5	0.5	1.5	229.5	1	1.75	0.5	1.25	1.5	0.75	12	3.25	0.25	8.75	4.25	0.75	1	0.5	0.25	13.5	3.25	1.5	2.25	1	0.5	0.75	0.75	1.75	3.75	0.25	0.5	0.75	0.75	1.25	0.5	1.5	13.25	2	0.75	1.25	0.25	0.5	1.25	1	0.5	0.5	0.75	3.5	1	1	1.25	1.5	1.5	1.25	4.5	2.25	0.75	0.25	0.5	2.25	0.75	0.5	0.5	48.303843180338582	77.146535237630246	85.955897013346416	80.675587972005246	59.740091959635414	79.614217122395829	90.997395833333329	82.26763916015625	76.297439575195327	76.562784830729171	85.239471435546918	85.53134663899742	90.944325764973996	86.380442301432339	82.559514363606837	80.19797261555992	82.957529703776089	84.708786010742244	91.262736002604171	89.697219848632841	43.023534138997412	68.337178548177093	90.201370239257841	69.027064005533916	87.494883219401089	85.849761962890668	53.743357340494832	87.7071533203125	59.50128173828125	87.229537963867244	84.151570638020829	72.662251790364593	83.927729288736998	86.819956461588589	75.516382853190166	90.587819417317746	62.939163208007834	51.794789632161496	76.657353719075587	84.378809611002666	89.420308430989579	90.587819417317746	82.733688354492244	80.63748677571617	81.751922607421918	64.4781494140625	82.733688354492244	88.199737548828168	90.004069010416671	87.032236735026089	72.942560831705748	58.561014811197914	91.649190266927079	89.526448567708329	80.29254150390625	70.81982421875	78.673955281575587	90.428609212239579	57.658854166666664	75.861328125	85.785125732421918	83.2113037109375	79.12503560384117	91.463450113932339	87.7486572265625	84.458414713541671	67.927597045898494	88.491617838541671	81.115102132161496	87.111836751302079	83.55624898274742	81.460047403971416	79.894526163736998	68.564417521158916	83.105168660481837	84.033864339192746	87.005696614583329	73.977396647135421	74.74688720703125	81.725387573242244	90.985829671223996	91.543050130208329	74.985697428385421	90.747019449869839	85.62591552734375	90.693949381510421	Duration time [ms]


I/I0 [%]



200 nM, 60mV

5.3125	0.25	3.5625	0.8125	7.3125	1.1875	7.375	1.1875	1.25	0.5625	4.875	3.0625	0.75	1.1875	0.3125	3.0625	0.6875	3.1875	1.0625	3.3125	7.125	0.5625	0.875	0.875	0.625	0.5	0.75	1.25	0.875	0.625	1.625	0.375	1.125	1.125	4.75	3.625	1	1	0.625	12	2.5	1.25	59.125	0.625	1	6.375	14.125	13	0.5	1.375	1	0.625	63.120076193738356	90.821862861291692	78.79830203839208	86.307092922837001	67.012358708168207	86.164516619781949	75.566672709450899	86.59223641922226	85.214035261922817	89.301104189744649	58.743185925839555	85.071468068592679	87.780335839114983	86.069465751078596	90.679295667961469	82.742794663158961	86.924905349959189	60.359000590310295	68.628173372638798	78.608209410710145	70.339034350950442	89.871391182515168	70.624177847335673	79.273538162459261	79.843834264954623	90.916913729995045	79.416114465514326	87.922903032445205	78.085438742566566	87.827861273466652	81.126975443825813	89.111002452337928	61.404528262010295	70.671703281687314	49.095818818505222	63.505763722889554	83.893551043610145	89.073659412896461	90.594427763526113	78.713433564598958	81.897537459188499	87.267747565881535	78.285722874883433	90.356809701492537	87.267747565881535	75.957044914587314	66.167106059060302	74.911517242887157	89.643946405666981	81.042106970032691	83.988592802588656	88.123178055037314	Duration time [ms]


I/I0 [%]



200 nM, 80 mV

Blocking rate	0.5625	0.8125	0.5	0.9375	0.8125	0.8125	15.875	3.3125	1.75	1.0625	7.3125	2.9375	1.3125	2.75	1.5	1	1.0625	0.8125	1.5	1.75	3.6875	0.5625	1.375	1.5	0.6875	1	1.4375	1.0625	3.8125	6.5	1.5625	1.9375	8.5625	1.1875	0.75	1.0625	1.0625	5.75	0.8125	4.625	0.6875	11.9375	0.5	1.125	0.875	1.375	35.0625	0.6875	2.5625	0.5625	2.8125	5.5625	2.5	1.25	0.875	1.9375	3.25	1.5625	2.75	1.8125	0.75	1.25	0.625	0.8125	5.75	1.4375	2	1.0625	0.75	10.875	3.9375	3.75	7.25	0.5625	1.5	2.375	2.875	0.875	1.0625	1	0.5	0.75	0.625	0.875	6.0625	1.625	3.75	1	0.4375	0.5	0.9375	4.375	0.5	0.625	1.4375	1.75	0.9375	1.8125	0.75	25.6875	1.3125	54.0625	0.9375	0.8125	11.4375	0.5625	1.375	1.75	85.478477871295155	71.888578749194636	90.500828064594074	75.532245439352479	90.139745338675908	90.92756448332797	76.812454695554123	81.440895316527119	76.681153602206905	84.362396554848658	45.890521806539994	60.563669106395054	76.746801002738451	78.059837105347938	77.994183412532266	91.065038307425908	87.88093488240979	86.896160951594737	91.524601572567661	83.350968508376297	84.992260490496193	91.655902665914951	88.438972394491032	91.458947879751946	89.522226864529685	89.817655897632093	87.552672710615354	81.315766953930421	79.346219092300316	80.889030535196596	59.683542153269997	83.547923294539373	70.844323856314432	75.833853495489691	78.361438869201038	82.497495670908563	73.487297136759068	79.921157679607006	85.435897984455565	80.183766158585769	89.998691204896915	85.96111494241309	89.57195478616309	80.938758456829902	89.768909572326038	77.820308724629584	37.575834608569593	91.246073614690715	88.193271283021957	91.180419921875	71.616223522068353	89.998691204896915	41.055367066688142	81.168540089400821	85.53437852367918	73.815553016269376	72.469696359536087	90.983465135711995	90.852164042364691	78.706602116221035	91.213246768282872	74.406417374758462	91.607156340608896	86.58480614730999	78.936383748791954	80.873111056298356	75.030108579655362	81.92353867992918	91.213246768282872	47.095324329494225	74.701852700145054	74.340769974226802	73.290342350596092	88.751308795103085	87.930662804043195	81.72658389376619	81.004412149645674	80.96801128584093	85.169715488079902	78.637374406008462	89.141644350032266	89.666855015705565	88.18969097334093	84.316242650612168	65.054635903269997	83.732532619201038	60.327714743073507	78.546054486146915	90.035092068701687	89.772489882007093	88.052217149242992	79.878584085051543	90.875237848340859	87.691134423324741	87.395699097938149	82.767258476965253	83.850512947003921	45.608413538981964	88.380479321037427	78.532727428318353	69.965184791800922	67.207811493234544	81.093139175257733	85.866214712870516	57.635995137322887	91.019872291800908	63.085081749355673	57.701648830138552	Duration time [ms]


I/I0 [%]



100 nM, 80 mV

0.5	4	46.25	1.5	1.25	2	15.75	10	0.75	0.5	0.75	1.5	2.25	0.75	4.25	0.5	3.25	0.75	1.5	1.25	6.75	0.5	1.25	0.75	1.25	2.5	1.5	1	2.5	177.5	37.25	1.5	0.5	1.5	1.25	0.5	0.5	1.25	0.75	0.5	0.5	1.25	4.5	1	76.5	11	6.5	0.5	538	13.5	6	0.75	0.75	0.75	1.75	1	36	0.5	2	213.5	40	0.5	1.25	11.75	4.75	3.25	18	4.25	3.5	4.5	3.75	6.5	1.25	3.75	1	283	0.5	169	0.75	485.25	1	2.75	0.75	1	2.25	104	1.75	0.5	0.75	0.5	0.25	0.5	1.75	0.75	0.5	11.5	0.5	1	6.5	0.5	23.75	187.25	0.5	0.75	0.5	0.5	1.25	1	0.75	8.75	1.25	27.25	0.5	1	1	0.5	1.5	1	5.75	4.5	1.75	1	1.75	6.5	2.5	1.25	1.5	4.25	2.75	1	142	1.75	0.75	3	3.25	1.25	90.42568399448588	80.98185529612536	69.867544463186562	91.81775410970053	91.027059073400025	81.03753908716071	73.275340687144947	79.623194222498483	87.351984351572426	87.441077184195549	82.841664323903132	80.202294551965053	86.216051506273743	85.191487013691614	64.121066006747171	91.372296111752291	77.585199529474437	90.570460618144338	80.970721003985247	86.583563294073642	77.473831947403738	90.581594910284494	81.093222878196059	91.672983651209364	81.494137542416354	73.342158770320395	81.293683292889895	89.389979044596359	80.168885510377265	81.883917914496564	50.556702276673029	81.761416040285752	88.554734509400703	81.182315710819196	91.14956094761088	91.09387715657553	89.523621376114747	73.331024478180296	81.549821333451717	88.688376840918991	91.060468114987785	83.632365525370915	67.773865979127265	88.599284008295854	81.03753908716071	75.391287755484541	75.825617626460001	91.583890818586269	57.483659224076767	80.502982091422126	79.734561804569196	86.761742794152525	85.358538386797676	85.737178301570395	77.25110294842969	80.625483965632924	73.464660644531307	90.013628872958094	77.997254651002223	64.031973174124147	75.201967798098181	83.365087027501616	83.153492320667681	59.432561084477676	80.747992005011113	80.59207492404515	80.347071175623427	79.690012305673946	79.857063678779994	78.342485524187268	78.431578356810306	76.026078041153738	83.643499817511113	68.987750429095655	85.826271134193533	75.992668999566064	90.080446956133613	54.087000374842226	79.834788929332419	40.890145349984245	86.004456799439794	75.614022919625967	91.895712650183484	78.119756525213134	80.157751218237067	80.781401046598887	74.622867468631711	88.744060631954341	89.946810789782603	87.407668142607776	89.234068128797773	89.490212334526973	82.028694538155051	91.483657528655712	88.387689301461918	74.143994263928377	88.142685553040195	89.122700546727074	75.41356250493223	85.380806971077988	60.891455448035046	68.932072803227669	89.612714208737785	84.65693001795303	87.541310474126064	90.381134495590672	81.761416040285752	87.006752707741512	89.701807041360908	86.438786670415155	82.585526283341324	55.634984488439088	89.412253794044034	86.383102879379791	86.149233423098181	87.953359430486572	82.240289244988986	84.801706641611517	80.625483965632924	81.004130045572936	90.4955415051393	85.383852563723238	89.78280500932182	76.084801259667074	78.501442032631005	85.094299316406264	82.711067585029994	77.510280416469385	76.66390158913353	85.985227642637369	63.144084275370908	78.980315237334338	91.018964208737771	78.635078198982015	72.075629956794543	90.484407212999145	Duration time [ms]
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