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Figure S1. Effects of additional peptides on a-cobratoxin inhibition of nAChRs. Related to Table 1.

(A) Example two electrode voltage clamp recordings of acetylcholine (ACh)-gated currents in Xenopus laevis
oocytes expressing L247V mutant a7 ACh receptors and RIC-3 (see Experimental Section, Electrophysiological
Assays). Scale bars: x, 1 min; y, 1 pA. ACh was applied for 10 s in regular conditions (“x” or “control”) and
then three times after the application of either a-Cbtx (blue bars) or a-Cbtx with peptide (blue and magenta
bars). After this, ACh was applied three more times to observe washout of any effects.

(B) Normalized, mean (n = 2-4) data from experiments illustrated in (A) for various peptides (see Table 1 for
peptide sequences).
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Figure S2. Chemical stability of peptide 1 and 12.

(A) Purities of peptide 1 and 12 after 24 h incubation in phosphate-buffered saline (PBS) buffer (pH = 7.4) at
room temperature (RT) and 37 °C determined by HPLC (A = 215 nm). Peptide 1 precipitated after 24 h from
the buffer and could not be analyzed for longer than 24 h.

(B) Stability of peptide 12 over 9 days in PBS buffer at RT and 37 °C determined by HPLC (A = 215 nm).
(C) HPLC chromatograms of 12 before and after 9 days of incubation in PBS buffer at RT and 37 °C.
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Figure S3. Architecture of the 12:a-Cbtx complex observed in the crystal structure (PDBID 6ZFM).

Two a-Cbtx molecules (light and dark cyan) bind one 12 ligand (magenta), which results in the formation of
an asymmetrical dimer and two distinct binding interfaces. Top, side and bottom views are shown with a-
Cbtx in cartoon (left) and surface (right) representation.
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Figure S4. Structurally homologous a-neurotoxin binding interactions with other proteins.

(A) Interaction of a-Cbtx (green) loop Il with acetylcholine binding protein (AChBP, pink) principal face (PDB
1Y15). Amino acid side chains shown as sticks, key interacting residues are labeled. Y-D hydrogen bond
indicated by dashed line.

(B) Interaction of a-Bgtx (blue) loop Il with an inhibitory peptide (magenta) bearing structural homology to
the a subunit of the muscle nAChR (PDBID 1HC9). Cation-Tt interactions of “28%R36 and the *B88*D30-rertidey4
hydrogen bond are highlighted by dashed and dotted lines, respectively.
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Figure S5. HPLC chromatogram and MS spectrum, peptide 1 (purchased from Schafer-N).
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Figure S6. HPLC chromatogram and MS spectrum, peptide 2 (purchased from Schafer-N).
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Figure S7. HPLC chromatogram and MS spectrum, peptide 3 (purchased from Schafer-N).
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Figure S8. HPLC chromatogram and MS spectrum, peptide 4 (purchased from Schafer-N).
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Figure S9. HPLC chromatogram and MS spectrum, peptide 5 (purchased from Schafer-N).
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Figure S10. HPLC chromatogram and MS spectrum, peptide 6 (purchased from Schafer-N).
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Figure S11. HPLC chromatogram and MS spectrum, peptide 7 (purchased from Schafer-N).
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Figure S12. HPLC chromatogram and MS spectrum, peptide 8 (purchased from Schafer-N).
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Figure S14. HPLC chromatogram and MS spectrum, peptide 10 (purchased from Genscript).
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Figure S15. HPLC chromatogram and MS spectrum, peptide 11 (purchased from Genscript).
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Figure S16. HPLC chromatogram and MS spectrum, peptide 12 (purchased from Genscript).
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Figure S17. HPLC chromatogram and MS spectrum, peptide 13 (purchased from Genscript).
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Figure S18. HPLC chromatogram and MS spectrum, peptide 14 (purchased from Genscript).
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Figure S19. HPLC chromatogram and MS spectrum, peptide 15 (purchased from Genscript).
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Figure S20. HPLC chromatogram and MS spectrum, peptide 16 (purchased from Genscript).

S17



(0]
HzN C72Hg7N11 02082
{\/\ONY_M_W_E_G_W_Y_M_OH Exact Mass: 1499.64

peptide 17

HPLC (I = 220 nm)

mV
h <+
R 5
150+ ®
100+
50 ‘
: $&al s
o] ﬁ e | o
T
. l\l
-50-]
— T T ‘ T ‘ T ‘ ‘ .
0 5 10 15 20 25 30 35
min
1 Det.A Chl /220nm
Peak Table
Detector A Chl 220nm
Peak# Ret. Time Area Height Area %
1 16.046 9285 1432 0.743
2 16.728 21771 3273 1.742
3 17.104 14496 2101 1.160
4 17.622 4131 558 0.33
5 18.414 1192636 167296 95.419
6 18.690 7579 1079 0.606
Total 1249898 175739 100.000
Positive
Intensity MS spectrum
100
3 751.50
904
E [M=2H)2
S
70~
60+
504
40-
304
204
10- 1007.75
i 391.50 51930 67655 [MB-73 1681.95
BTN WTTHORTNFINL NP N il J‘:L“.“x NI IR e bty b e Lt
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 500 1600 1700 1800 1900
miz

Figure S21. HPLC chromatogram and MS spectrum, peptide 17 (purchased from Genscript).
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Figure S22. HPLC chromatogram and MS spectrum, peptide 18 (purchased from Genscript).
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Table S1. Data processing and refinement statistics for the structure determination of the 12:a-Cbhtx

complex.

12:a-Cbtx (PDBID 6ZFM)

Space group P61
Wavelength [A] 0.9762
Unitcell  a[A] 49.4
b [A] 49.4
c[A] 289.6
al’] 90.0
B[] 90.0
vI°] 120.0
Resolution [A] @ 29.75-1.68 (1.71-1.68)
Unique reflections ¢ 45,445 (2,353)
Multiplicity ¢ 9.6 (9.8)
/o 9.2 (1.7)
Completeness [%] ¢ 100 (100)
Rmeas [%] ¢ 10.4 (160,6)
CC(1/2)° 96.9 (51.5)
Wilson B factor [A?] 38.3
Refinement [A] 27.65-1.90
Reflections 31,224
Rwork / Réree [%] 20.1/23.0
rmsd bond distances [A] 0.006
rmsd bond angles [°] 0.938
Ramachandran diagram [%]
favored 97.06
allowed 2.94
outlier 0.00
B value [A%]
protein 53.7
ligand 58.6
waters 53.7
overall 53.8

%Values in parenthesis refer to outer shell of reflections



