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Supplementary Figure 1| Kinetic effect of R220 single point mutation of aerolysin

a-d, Prolongation of dwell-times of hepta-arginine-leucin, R;L, and hepta-arginine-isoleucin, Rl, peptides in the R220S variant
(blue) vs. wt-Ael pore (black). e, f, enhanced discrimination of the isomeric peptides using the R220S variant. g, h, superimposed
resistive pulses due to Rs peptides. Note absence of deep substates in the variant. i, table of dwell-time values obtained from a-d.



Supplementary Figure 2| Assignment of maxima for acetylated peptidoforms (AeL-R220S)
Assignment of maxima for acetylated species of Hf4. by sequential addition of H4f. peptides with one (a-c) or two (d-f) acetylated
residues using sequential addition with the R220S variant pore.
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Supplementary Figure 3| Influence of acetylation on I/lo and dwell-time (AeL-R220S)

a, Positions of maxima for interaction of H4f., H4f.K8Ac, H4f.K12Ac, H4f.K16Ac, H4f.K8K12Ac, H4f.K8K16Ac, H4f.K12K16Ac and
H4f.K8K12K16Ac determined with the R220S variant. Error bars show full width at half maximum of Voigt fits (Error! Reference
source not found.d). b, Shift in I/lo produced by acetylation plotted against the mean position or ,,center of mass, c.o.m.” of the
modification for single (open squares), double (filled circles) and triple acetylation (filled triangles). ¢, Logarithmic dependence of
peak area as a measure of event frequency on net charge of the peptide. Note decrease of frequency with loss of net charge due
to acetylation. d, Characteristic dwell-times (see Supplementary Figure 4) vs. acetylation ,,center of mass”. Note increase from
single acetylation at position 16 to double acetylation at positions 8 and 12. Charge numbers are given to show the absence of
dependence of dwell-time on peptide charge.
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Supplementary Figure 4| Dwell-time analysis for acetylated peptidoforms (AelL-R220S)

Dwell-time distributions for interaction of H4f., H4f.K8Ac, H4f.K12Ac, H4f.K16Ac, H4f.K8K12Ac, H4f.K8K16Ac, H4f.K12K16Ac and
H4f.K8K12K16Ac with the R220S variant. a-h, semilogarithmic plots; i-p, histograms of natural logarithm of dwell-times. Red lines:
monoexponential fits.



Supplementary Figure 5| Assignment of maxima for advancing H4f. acetylation (wt-Ael)
Assignment of maxima to species H4f., H4f.K8Ac, H4f.K8K12Ac and H4f.K8K12K16Ac using sequential peptide addition with the
wt-Ael pore.



Supplementary Figure 6| Assignment of maxima for acetylated peptidoforms (wt-Ael)

Assignment of maxima to species H4f., H4f.K8Ac, H4f.K12Ac, H4f.K16Ac, H4f.K8K12Ac, H4f.K8K16Ac, HA4f.K12K16Ac and
H4f.K8K12K16Ac using sequential peptide addition with the wt-Ael pore.



Supplementary Figure 7| Dwell-time analysis for acetylated peptidoforms (wt-Ael)

Dwell-time distributions for interaction of H4f., H4f.K8Ac, H4f.K12Ac, H4f.K16Ac, H4f.K8K12Ac, H4f.K8K16Ac, H4f.K12K16Ac and

H4f.K8K12K16Ac with the wt-Ael pore. a-h, Semilogarithmic plots. i-p, Histograms of natural logarithm of dwell-times. Red lines:
monoexponential fits.
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Supplementary Figure 8| Influence of acetylation on I/lo and dwell-time (wt-Ael)

a, Positions of maxima for interaction of H4f., H4f.K8Ac, H4f.K12Ac, H4f.K16Ac, H4f.K8K12Ac, H4f.K8K16Ac, H4f.K12K16Ac and
H4f.K8K12K16Ac with the wt-Ael pore. Error bars show full width at half maximum of Voigt fits (Error! Reference source not
found.). b, Shift in I/lo produced by acetylation plotted against the mean position or ,center of mass, c.o.m.” of the modification
for single (open squares), double (filled circles), and triple acetylation (filled triangles). ¢, Logarithmic dependence of peak area as
a measure of event frequency on net charge of the peptide. Note decrease of frequency with loss of net charge due to acetylation.
d, Characteristic dwell-times (see Supplementary Figure 4) vs. acetylation ,,center of mass“. Note decrease from single acetylation
at position 8, 12 or 16 to double acetylation at positions 8 and 12 or 8 and 16. Charge numbers are given to show the absence of
dependence of dwell-time on peptide charge.
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Supplementary Figure 9| Steered MD simulation of H4f.K8Ac peptide through R220S aerolysin

a, initial state of a 100 ns steered molecular dynamics simulation (same as in Error! Reference source not found.a) where an
H4f.K8Ac peptide (vdw spheres) is pulled by a harmonic spring with a constant velocity of 1 A/ns through an aerolysin nanopore
(cutaway molecular surface), embedded in a lipid membrane (blue) and submerged in 2 M KCl electrolyte (not shown). The C-
terminus of the peptide is oriented towards the trans-side of the membrane. The white rectangle indicates the region (-2 A < z <
18 A) used for averaging in panel c. b, Force exerted by the SMD spring (running average: 0.5 A) vs. the z coordinate of the H4f.K8Ac
peptide; ¢, Simulated average relative currents produced by the acetylated peptides calculated as a difference from the baseline
H4f. peptide within the region highlighted in the inset of Error! Reference source not found.b (-2 A <z < 18 A). The error bars show
the standard error calculated using 80 current values
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