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Supporting Figure S1. Determination of peptide stability with RMSD (A), RMSF (B) and
radius of gyration (C). All plots of the five y-conotoxins are in alphabetic order: (a) GlIIA, (b)
KIIA, (c) PlIIA, (d) SHIA, and (e) SmllIA. In general, the peptide native fold is represented in
black, the peptide with one bridge opened is shown in red, and the peptide with two open

bonds is in green. Values are given in Table S2.
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Supporting Figure S2. Backbone stability of the five y-conotoxins (black: GIIIA, red: KIIIA,
green: PIIIA, blue: SllIA, cyan: SmllIA) in the native state (A), with disulfide bridge C2-C5
removed (B), and with two disulfide bridges C2-C5, C3-C6 removed (C). In the case of y-

KIIIA the C2—C4 and C3-C6 bonds were opened in the native fold.
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Supporting Figure S3. Backbone stability of u-GllIA and y-SmlllA. In general, the peptide
native fold is represented in black, the peptide with one bridge opened is shown in red, and
the peptide with two open bonds is in green. (A) u-GllIA average structures obtained and
superimposed from 20 ns — 30 ns, 35 ns — 55 ns, and 65 ns — 70 ns. (B) RMSD for a
simulation time of 100 ns of the respective peptide. In both cases, when compared with the
native structure, the structure containing two disulfide bonds displays consistent structural
stability. (C) u-SmlllA average structures obtained and superimposed from 15 ns — 25 ns, 45
ns — 55 ns, and 85 ns — 95 ns. (D) RMSD for a simulation time of 100 ns of the respective
peptide. In contrast to the native structure the appearance of helices in the structures after
disulfide bonds removed is noteworthy resulting in comparable stability. Helix formation in p-
GIlIA occurs between residues D12 and Q18. In p-SmlllA helix formation is between the
residues W14 and R20.
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Supporting Figure S4. (A) Representation of p-PlIIA for native (black), one disulfide bridge
(C2-C5, red) and two disulfide bridges (C2-C5, C3-C6, green) removed. (B) Backbone
RMSD for the three peptides for 100 ns.
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Supporting Table S1. Comparison of disulfide loop length of the five y-conotoxins. For the

p-conotoxins GIIIA, PIIIA, SIIIA and SmIIIA the values corresponding to disulfide loops 1, 2
and 3 is the number of residues present between the C1-C4, C2-C5 and C3-C6 disulfide

bridges, respectively. For p-KIIIA, the disulfide loops 1, 2 and 3 correspond to the number of

residues occurring between the disulfide bridges C1-C5, C2-C4 and C3-C6.

H-Conotoxin Disulfide loop 1 Disulfide loop 2 Disulfide loop 3
GIIIA 11 15 10
KINA 15 6 11
PIIA 11 15 10
SIIIA 9 14 11
SmillA 11 16 11
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Supporting Table S$2. Assessment of stability using RMSD and radius of gyration for 100 ns

MD simulation.

H-Conotoxin No. of disulfide bonds Ca RMSD (A) Radius of gyration (A)

3 1.8 7.6

GIlIA 2 2.1 8.0
1 2.8 8.2

3 1.1 6.7

KINA 2 1.8 6.5
1 25 7.1

3 23 8.0

PIIA 2 3.8 8.1
1 49 8.5

3 2.6 7.0
SIIIA 2 2.8 7.35
1 5.7 8.5

3 2.7 7.7

SmlllA 2 29 7.6
1 43 7.8

S7



Supporting Table S3. Impact of the C2-C5 and C3-C6 disulfide bridge removal on the
backbone and the functionally stable residues. Column 2 lists residues in each py-conotoxin

that are significant for binding affinity as reported by Akondi et al.® Column 3 gives the

difference (in brackets) in residue fluctuation between the native form and the C2-C5

disulfide bond removed form of the five y-conotoxins. Column 4 reports the difference in

residue fluctuation between the native form and two-disulfide-bond-removed conformations.

The RMSF values are used as basis for determining increase or decrease of flexibility. A

difference of close to 2 A between RMSF values is considered significant and is marked in

bold. *In the case of u-KIIIA the C2-C4 disulfide bridge is removed. **Besides the general

statement for the conserved basic residue between C3 and C4 essential for biological activity

of y-conotoxins, no order of basic residues is described so far.

Functional basic
residues in order of

Comparison of flexibility

Comparison of flexibility
on removal of the C2-C5*

: . C P
Hd-Conotoxin .S|gn|f_|cance.o.n on .remc.)val o_f the (:':2 C5 and C3-C6 disulfide
biological activity disulfide bridge (in A) bridge (in A)
against Nay1.4 9
R13 (0), R19 (0.5), R1 (0.7),| R13(0.5), R19 (2.6) ,R1
GIIIA RE? F:<11%>>F|{<1§1§8’ K8(0.9), K11(0.1), K16 (0) | (0.8), K8(0.7), K11(0.5),
’ K9 (0.1) K16 (2.8), K9 (0)
KIIA 34 | H12(0.2), R14 (0.5), K7 H12 (0.8), R14 (0.9), K7
H12>R14 > K7 >R10 (0.4), R10 (0.3) (0.5), R10 (0.4)
R14 (1.3), K17 (0.7), R12 | R14 (1.4), K17 (0.2), R12
PIlA R14 > KFZ >K§512’ R20, | (0), R20 (0.2), R2 (0.9), K9 | (0.6), R20 (1.4), R2 (0.9).
’ (1) K9 (0.3)
SIIA « | R14(0.4),K11(0.3),H16 | R14(1.7), K11 (1.2), H16
R14 > K11, H16, R18 (0.4), R18 (1.1) (1.9), R18 (2.8)
R13 (1.8), R7 (1.9), R8
SmillA R13 > R7, R8, R16, R13 (1.4), R7 (1.6), R8 (2.2A), R16 (0.6), R20

R20**

(1.2), R16 (0.6), R20 (0.1)

(0.1)
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