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Supplementary Figure 1. DEER signal dependence on incubation time after the addition of 30 

amantadine. Background-subtracted and normalized time-domain DEER data for spin-labeled 31 

M2TMD21-49 in DOPC/POPS at P/L’s of 1:2,300 and 1:4,100 incubated with 2 mM amantadine 32 

for 4 min (the standard incubation time for this study, cf. Experiment) and 2 h at room temperature 33 

(RT). In both cases, after the standard procedure of intermolecular decay and constant background 34 

removal (cf. Supplementary Fig. 2 below) no differences in the DEER modulation depth versus 35 

incubation time could be noticed.  36 
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Supplementary Figure 2. Intermolecular decay removal by subtracting out a second-degree 41 

polynomial fitted to the asymptotic background of logarithm of the primary DEER signal. After 42 

taking the antilog of the remainder, the resulting intramolecular DEER signal, V(t) can be modified 43 

as (V(t) – 1)/V(0) to give DEER modulation depth Δ at zero evolution time and 0 asymptotically. 44 

This is our preferred way to present DEER data. (Alternatively V(t) may be normalized to unity at 45 

zero time to give 1 – Δ asymptotically, cf. Supplementary Fig. 6 below). This procedure of 46 

background subtraction produces a small error in the DEER modulation depth of less than ±2.5%, 47 

as found previously (Georgieva, Borbat et al. 2015). Data are shown for spin-labeled L46C residue 48 

in DOPC/POPS-reconstituted M2TMD21-49 at P/L’s of 1:160 with amantadine, and 1:1,300 with 49 

and without amantadine. 50 
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 52 

Supplementary Figure 3. The X-band (ca. 9.4 GHz) cw ESR spectra of wt M2TMD21-49, spin-53 

labeled at position L46C are shown. Data with and without amantadine are drawn in black and red 54 

colors, respectively.      A) Spectra recorded at room temperature (ca. 25 °C) for M2TMD21-49 in 55 

DOPC/POPS for P/L’s 1:160, 1:500 and 1:1,300.  B) The spectra for P/L of 1:160 at controlled 56 

temperatures of 21 ºC and 40 ºC.  C) ESR spectra recorded at 21 ºC on M2TMD21-49 magnetically 57 

diluted by the 1:6 ratio of spin-labeled to unlabeled peptide. The cw ESR lineshape broadening 58 

occurs upon the addition of amantadine, indicating drug-induced change in the spin-label motional 59 

dynamics. This broadening persists even in the spectra recorded at 40 ºC and also in the 60 

magnetically diluted sample, (i.e. it is unrelated to dipole-dipole coupling). D) To better understand 61 

these effects, we applied the MOMD NLLS spectral fitting (Budil, Lee et al. 1996) to the RT 62 

spectra for P/L’s of 1:500 and 1:1,300 to determine the rotational correlation time, τc and the order 63 

parameter, S20. In all cases, we obtained the best fit for τc = 2.3 ns. However, S20 increased for the 64 

samples with amantadine: S20 = 0.11 for apo vs. S20 = 0.18 for the drug-bound M2TMD21-49 for 65 

both P/L’s of 1:1,300 and 1:500, suggesting more space restricted spin-label motion was imposed 66 

by amantadine-induced structural changes.  67 
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 68 

Supplementary Figure 4. Low temperature (163 K) X-band (ca. 9.4 GHz) cw ESR spectra of 69 

spin-labeled L46C residue for amantadine-bound M2TMD21-49 in DOPC/POPS membranes. The 70 

d1/d parameter was used to test the presence of inter-spin distances less than 2 nm (Kokorin 2012, 71 

p. 113-164). The inter-spin distance of 1.89 nm corresponds to d1/d of 0.54, whereas smaller d1/d 72 

values correspond to distances longer than 2 nm. Here, for amantadine-bound M2TMD21-49 we 73 

obtained d1/d parameter less than 0.48, indicating that the distances are well within the range of 74 

DEER method, i.e. 1.7 nm. This fact also holds for amantadine-free M2TMD21-49, since in the 75 

previous study we found d1/d ≤ 0.51; the conclusion was further reinforced by double-quantum 76 

coherence ESR (DQC) conducted on magnetically diluted sample, showing a negligible content 77 

of distances shorter than 1.7 nm (Georgieva, Borbat et al. 2015). 78 
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 84 

Supplementary Figure 5. EM micrographs of M2TMD21-49 labeled with gold nanoparticles at 85 

position L46C and reconstituted into DOPC/POPS membranes. EM micrographs, both negative 86 

stain TEM shown in panel A and cryoEM shown in panel B demonstrate very high resolution.  87 
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Supplementary Figure 6. The background-corrected and normalized to unity at zero time DEER 92 

data from spin-labeled M2TMD21-49 in DOPC/POPS with the addition of 2 mM amantadine are 93 

plotted for several P/L’s of 1:4,100, 1:2,300, 1:1,300, 1:500, and 1:160. The DEER modulation 94 

depth increases monotonically with P/L. Only the early 0.8 µs of the DEER data are shown for 95 

clarity.  96 
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