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Figure S1. Competitive binding curves for CycN-K6 (blue line) and CyeN-K7 (red line)
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Figure S2. Bar plots showing the Adcy (Adcy = 8ca®™ ™! - 8¢iC, ppm), and Adcp (Adcp =
S - 8", ppm) values as a function of sequence for peptides CycS-C6 (black bars;
Morais et al., 2012), CyeN-K6 (white bars), and CyeN-K7 (grey bars) in aqueous solution at
pH 2.5 and 5 °C. Residue 6 is Cys in CyeS-C6 and Lys in CyeN-Ké6 and CycN-K7. Dashed
lines indicate the random coil (RC) ranges. An asterisk (*) indicates that the C, of His2 residues
could not be measured (see Tables S1 and S2), and that the available random coil values are not
appropriate for the Cg of Cys6 in CycS-C6, because the pNO,-benzoic acid affects its chemical
shift (see Figure 1). Random coil values were taken from Wishart et al., 1995.
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Figure S3. Overlay of representative structures for peptides CyeS-C6 (grey) CycN-K6 (green)
and CycN-K?7 (orange) highlighting the relative dispositions of DPhe, Arg and Trp side chains.
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Figure S4. 'H,'H-ROESY spectral region of peptides CyeN-K6 and CycN-K7 in aqueous
solution (H,O/D,0 9:1 v/v) at pH 2.5 and 25 °C. Intraresidual H,-NH cross-peaks are labelled
with the residue name and number, and the sequential H,-NH(i,i+1) and the non-sequential H,-
NH(i,i+2) with the residue number for the Ha at the left or the right, and for the HN above or
below. CONH, indicates the C-terminal amide. The intraresidual H,-H,; Trp5 cross-peak is also

seen in this region. Non-sequential cross-peaks are boxed. The horizontal line at about 4.78 ppm
comes from the H,O solvent.



Table S1. 'H, "°C and "°N chemical shifts (ppm, from DSS) for peptide CyeN-K6 in H,O/D,O 9:1 v/v at
pH 2.5 and 25 °C. “nd” stands for not determined.

Residue BN HN Bc, CcH Bc CH Others

pNO,-benzoic = ---- === semem e e e CsH 8.42;

acid 1 CsH 6.85;
CnH 8.12

H2 119.5 8.72 nd  4.68 28.8 3.23,3.23 CgH 7.15;
C.H 8.36

DF3 1256  8.93 59.1 451 392 2.75,3.08 CsH7.19,7.19;
C.H 7.36, 7.36;
CHnd

R4 1212 820 555 442 313 1.48,1.69 “c,27.0;
C,H 1.02,1.22;
13Cs43.7;
C;sH 2.48, 2.82;
>N, 84.6; N.H 6.90
N,H 6.52

w5 123.0 837 59.0 438 29.1 3.03,3.26 CgH 7.04;
BN 129.4;
N H 10.00;
CyH 7.52;
CgH 7.11;
CpH 7.17;
CpH 7.36

K6 1222 8.01 56.7 421 34.1 1.66,1.80 C,26.4;
C,H 1.37,1.45;
1C530.6;
CssH 1.62, 1.67;
13C, 45.9;
C.H 3.30, 3.36;
"N, nd; N.H nd

K7 1213 791 56.5 4.06 33.2 1.68,1.77 BC,25.0;
C,H 1.40, 1.40;
13C529.4;
Css'H 1.66, 1.66;
1BC, 42.4;
C.H 2.99, 2.99;
"N 68.8;
NH; 7.54

CONH, 108.2 7.07,7.48




Table S2. 'H, "°C and "°N chemical shifts (ppm, from DSS) for peptide CyeN-K7 in H,O/D,0 9:1 v/v at
pH 2.5 and 25 °C. “nd” stands for not determined.

Residue BN HN Bce, cH Bg CH Others

pNO; benzoic ---- = - e eeeee e e CsH 8.30;
acid 1 CsH 6.69;
CH 7.86
H2 117.1 8.51 nd 485 295 324,331  CgpH7.15;
C.H 8.43
DF3 1244  8.84 592 449 389 2.83,3.00  CsH 7.20, 7.20;
C.H 7.34, 7.34;
CH 7.32
R4 1246 834 559 413 30.0 141,1.60  C,26.9;
C,H 0.94, 1.08;
13Cs43.3;
CsH 2.71, 2.85;
N, 84.3;
N.H 6.94
N,H 6.55
w5 1225 7.80) 58.1 429 296 2.99,3.04  CsH 6.80;
BN 129.4;
N H 10.00;
CyH 7.48;
CiH 7.07;
CpH 7.14;
CH 7.34
K6 1233 7.89 56.7 433 325 1.57,1.68  °C,24.6;
C,H 1.25,1.30;
13C529.1;
CssH 1.61, 1.61;
1BC,42.2;
C.H 2.94, 2.94;
"N 68.0;
N(H; 7.48
K7 1244 836 56.6 431 337 1.85,1.90  C,25.4;
C,H 1.48, 1.56;
1C530.0;
C;sH 1.65, 1.65;
13C, 45.3;
C.H 3.27,3.39;
"N nd; N;H nd
CONH, 107.1  7.11,7.59




Table S3. NOEs between pNO,-benzoic acid unit and its adjacent residues His and Lys in
peptides CyeN-K6 and CycN-K7.

Proton from Peptide
pNO,-benzoic Residue CycN-Ké6 CycN-K7

acid

ol HN His 2 Strong Strong

ol Bp' His 2 Medium Not detected
02 ee' Lys 6 Strong 00 -

02 06' Lys 6 Strong 00 -

02 gg'Lys7 - Strong

02 68'Lys7 - Strong

Table S4. *J, coupling constants (Hz) measured in 1D "H-NMR spectra of peptides CyeS-C6
(Morais et al., 2012), CycK6 and CycK?7 in aqueous solution (H,O/D,0 v/v) at pH 2.5 at 25 °C.
Experimental error: + 0.4 Hz. * Accurate value could not be measured because of signal overlap.

*J~ coupling constant (Hz) for residue

Peptide His 2 DPhe 3 Arg 4 Trp 5 Cys/Lys 6 Lys 7
CycS-C6 7.9 4.8 7.0 7.1 7.0 7.1
CycN-K6 4.2 6.6 8.7 ~6.5" 7.6 6.5
CyceN-K7 6.0 6.2 ~8.6" 6.1 ~8.1° 7.7




Table S5. Structural statistics of the 20 best NMR structures of peptides CycN-K6 and CycN-
K7 in aqueous solution (H,O/D,0 9:1 v/v) at pH 2.5 at 25 °C.

CycN-K6 CycN-K7
NOE distance constraints
Short-range distances (i-j) > 1 80 71
Medium-range distances (i-j) < 5 3 3
Long-range distances (i-j) > 5 0 0
Total 83 74
Stereospecific assignment 1 2
Final CYANA target function value (A%) 4.5 E-5 1.4 E-7
RMSD to lowest target function structure (A)*
Backbone atoms + heavy atoms of linker 0.7 0.8
belonging to the cycle
All heavy atoms 2.8 1.8
Ramachandran plot statistics
Most favorable regions (%) 70.0 60.0
Additional allowed regions (%) 30.0 40.0
Generously allowed regions (%) 0.0 0.0
Disallowed regions (%) 0.0 0.0

* The corresponding RMSD values for CyeS-C6 structure (Morais et al., 2012) are 0.4 A for
backbone + linker, and 1.9 A for all heavy atoms.
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