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Supplementary Figure 1: The analytical HPLC chromatograms of the purified peptides: a)
oxytocin, b) Mo1033, ¢) PR4-Mo1033, d) Mo1034, e¢) Mo1061, f) Tr-Mo0976, and g) Tr-
Mo0977. The chromatograms depict more than 95% purity for all the peptides.
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Supplementary Figure 3: 500 MHz "H NMR spectra of Mo1033 in water at 278 K. Unidentified

impurities are marked with an asterisk.
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Supplementary Figure 5: Variation of intensities of NH resonances of Mo1033 in different
ratios of H>O: D>O with time after dissolution at 278 K.
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Supplementary Figure 6: Partial '"H-'>C HSQC spectra indicating the assignment of '*C
chemical shifts of Pro7 Cp and Cy resonances of Mo1033
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Supplementary Figure 7: Measurement of the *Jc%.cPn using selective TOCSY experiments.
1D selective TOCSY experiment obtained by irradiating the C*H of Arg4 in the Mo1033. The
expanded regions are shown, and the vicinal coupling constant *Jc%y.cPy value is indicated on

the spectrum.
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Supplementary Figure 8: The ball and stick representation of the Mo1033 a) NMR-derived
structure and b) AlphaFold predicted structure model 0. The backbone dihedral angles (¢ and
y) and the disulfide dihedral angles are highlighted, demonstrating the structural similarities
between the predicted and experimentally determined conformations.
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Supplementary Figure 9: 500 MHz '"H NMR spectra of PR4-Mo01033, in water at 278 K.
Unidentified impurities are marked with an asterisk.
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Supplementary Figure 14: 500 MHz 'H NMR spectra of Mo1034 in water at 273 K.
Unidentified impurities are marked with an asterisk.
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Supplementary Figure 16: 500 MHz 'H NMR spectra of Tr-Mo976 in water at 273 K.
Unidentified impurities are marked with an asterisk.
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highlighting a) NH-NH; b) NH-C*H; ¢) C?H-C*H NOEs. d) NMR-derived overlay backbone
structure of (average heavy atom RMSD: 0.71 £ 0.15 A) and e) the representative structure of
Mo1061 shows backbone and disulfide dihedral angles.
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Supplementary Figure 24: Partial ROESY spectrum of Tr-Mo0976 at 500 MHz in water at 278
K highlighting a) NH-C*H; b) NH-NH; ¢) C°H-C*H NOEs. ) NMR-derived overlay backbone
structure of (average heavy atom RMSD: 0.63 = 0.10 A) and f) the representative structure of
Tr-Mo976 shows backbone and disulfide dihedral angles.



a) C6/R4a b)
y R4Rda - 4.0 8 F2/13 50
NsRaa@ 1 @ 13/13a e
F2/Cla o 0 o, N5/R4a
<) E8/Esa ) R4/I3a ' N5/C6 8
[c] @ -85
- 4.4
m <] T T T
E8/P7a 9.0 8.5 8.0
N5/N5a 4.6 c
g gosnsa ) [P78bicea ..
[} 0 0 O [4s8 2
C6/C6a P75a/C6a
1 1
T T T 3.8 3.6
9.0 8.5 8.0
e)
Phe-2
-51.4 Glu-8

-107.8,
Pro-7 o

lle-3 Cvsg -102.8,
628, thae, 1647
-16.3 162.0
Asn-5
54.3 -150.3,
61.7

Supplementary Figure 25: Partial ROESY spectrum of Tr-Mo0977 at 500 MHz in water at 278
K highlighting a) NH-NH; b) NH-C*H; ¢) NH-side chain d) C°H-C*H and C°H-CPH NOE:s. e)
NMR-derived overlay backbone structure of (average heavy atom RMSD: 0.52 + 0.04 A) and
f) the representative structure of Tr-Mo0977 shows backbone and disulfide dihedral angles.
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Supplementary Figure 26: Partial 'H-'*C HSQC spectra indicating the assignment of '*C
chemical shifts of Pro7 Cp and Cy resonances of a) Mo1034, b) Mo1061, ¢) Tr-M0976, and d)
Tr-Mo977
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Supplementary Figure 27: Partial 500 MHz 'H 1D NMR spectra of a) Mo1033, b) PR4-
Mo1033, at 278 K and c) Mo1034, d) Mo1061, d) Tr-Mo0976, and e) Tr-Mo0977 in H,O: D,O
in the presence of copper ions at 273 K.
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Supplementary Figure 28: Partial 500 MHz 'H 1D NMR spectra of a) Mo1033, b) PR4-
Mo1033, at 278 K and c) Tr-Mo0976, d) Mo1034, d) Mo1061, and e) Tr-M0977 in H>O: D,O
in the presence of magnesium ions at 273 K.
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Supplementary Figure 29: Partial 500 MHz 'H 1D NMR spectra of a) Mo1033, b) PR4-
Mo1033, at 278 K and c) Mo1034, d) Mo1061, d) Tr-Mo0976, and e) Tr-Mo0977 in H,O: D,O
in the presence of calcium ions at 273 K.
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Supplementary Figure 30: RMSD of the atomic positions for the ligand a) oxytocin and, b)
vasopressin (in red, Lig fit Prot) and the receptor oxytocin and vasopressin (Ca positions in
blue) of the 100 ns molecular dynamics simulations using Desmond package. Protein-ligand
contacts of c) OT receptor- oxytocin d) V2 receptor — vasopressin for a simulation time of 100
ns through hydrogen bond (green), hydrophobic (grey) and ionic interactions (pink), and water
bridges (blue).
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sequence RMSD = 1.67
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Supplementary Figure 31: The comparison of MD simulated and the cryo-EM interactions. a)
Superposition of OT receptor cryo-EM (blue) and MD simulated (orange) structures; the seven
transmembrane helices aligned over C* atoms are shown as a cartoon (PDB ID: 7RYC) with an
RMSD of 1.67 A. b) Cryo-EM oxytocin-OT receptor interactions and ¢) MD simulation oxytocin-
OT receptor interactions, the oxytocin ligand (carbon green), the interacting receptor residues (carbon
cyan) are represented as sticks, and the transmembrane helices are represented as cartoon (violet). d)
Superposition of V2 receptor cryo-EM (blue) and MD simulated (orange) structures; the seven
transmembrane helices aligned over C* atoms are shown as a cartoon (PDB ID: 7DW9). b) Cryo-EM
vasopressin-V2 receptor interactions and ¢) MD simulation vasopressin-V2 receptor interactions, the
vasopressin ligand (carbon green), the interacting receptor residues (carbon cyan) are represented as
sticks, and the transmembrane helices are represented as cartoon (violet) and the hydrophobic cleft
is shown as surface (red).
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Supplementary Figure 32: RMSD of the atomic positions for the ligand a) Mo1033, b) PR4-
Mo1033, ¢c) Mo1034, d) Mo1061, e) Tr-Mo0976, and f) Tr-Mo0977 (in red, Lig fit Prot) and the

receptor oxytocin (Ca positions in blue) of the 100 ns molecular dynamics simulations using
Desmond package.
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,¢) Mo1034, d) Mo1061, e) Tr-M0976, and f)

Protein-ligand contacts of oxytocin receptor a) Mo1033, b) PR4-Mo01033
Tr-Mo977 for a simulation time of 100 ns through hydrogen bond (green), hydrophobic (grey) and ionic interactions (pink), and water bridges

(blue).

Supplementary Figure 33
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Supplementary Figure 34: RMSD of the atomic positions for the ligand a) Mo1033, b) PR4-
Mo1033, ¢c) Mo1034, d) Mo1061, e) Tr-Mo0976, and f) Tr-Mo0977 (in red, Lig fit Prot) and the
vasopressin V2 (Ca positions in blue) of the 100 ns molecular dynamics simulations using

Desmond package.
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Protein-ligand contacts of vasopressin V2 receptor a) Mo1033, b) PR4-Mo01033, ¢) Mo1034, d) Mo1061, ) Tr-Mo976,
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Supplementary Figure 35
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Supplementary Figure 36: The cytotoxicity of the conopressins was determined with the MTT
assay after 24 H of treatment with different doses of conopressins. All the conopressins showed
safety up to a concentration of 3 uM, while M01034, Tr-Mo0976, and Tr-Mo0977 showed ~20-

40% toxicity at 10 uM concentration.
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Supplementary Figure 37: Effects of conopressins on the production of TNF-a, and IL-6 in
LPS-activated RAW 264.7 cells. Pro-inflammatory cytokine (TNF-a and IL-6) production was
measured in the culture medium to determine the anti-inflammatory activity of the
conopressins. LPS-activated RAW 264.7 cells were treated with the conopressins at the
concentrations 1 and 3 uM. The proinflammatory cytokine production was significantly
reduced as compared to the LPS treated group. The values are expressed as the means + SD.
### p <0.001, compared with the control group. *p <0.05, **p <0.01, ***p <0.001, compared
with the LPS group, n=3.
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Supplementary Figure 38: Effects of conopressins on NO production in LPS-activated RAW
264.7 cells. NO production was measured in the culture medium to determine the anti-
inflammatory activity of the above compounds. LPS-activated RAW 264.7 cells were treated
with the above conopressins at concentrations 1 and 3 uM. NO production was significantly
reduced compared to that of the LPS-treated group. The values are expressed as the means +
SD. ### p<0.001, compared with the control group. *p<0.05, **p<0.01, ***p<0.001,
compared with the LPS group, n=3.



Supplementary Table 1: NMR parameters for Mo1033 in water.

Residue 3np-c'n | dO/dT
« p
(temp 5°C) NH H H Others (Hz) (ppb/K)
328  HP2,
Cys1 - 4.22 350 U3 - - -
3.08 HP2, 5 .
Phe 2 9.15 4.82 397 1R 7.33 H°, 739 H 7.43 6.45
Ile 3 8.01 4.15 1.95 1.09 H'1, 1.32 H'2, 0.90 H® | - 7.73
1.63 H'1, 3.22 H?, 7.30 H¢,
Arg 4 8.20 4.09 1.83 6.52 H'a, 6.95 Hb - 8.95
Asn 5 8.47 4.73 2.87 7.01 H%2a, 7.75 H?2b 8.16 7.10
297  HP2,
Cys 6 8.34 4.83 395 13 - 6.30 6.82
1.94 H"1, 2.04 H*2, 3.72 H®I,
Pro 7 - 4.45 2.31 378 15 - -
1.48 H, 1.70 H?, 3.01 H?,
Lys 8 8.77 4.26 1.83 761 H 6.30 10.50
Gly 9 8,59 3.92 ) 7.19 and 7.56 amidated 6.1 9.90

protons




Supplementary Table 2: List of experimental restraints used in the structure calculation of

Mo1033 in water.

NOE restraints (A) 5ASN QB 5 ASN HD21 2.50
1CYSS SG 6CYSS SG 2.10 SASN QB 6CYSS H 5.00
1CYSS SG 6CYSS CB_ 3.10 SASN HA 6CYSS H 250
1CYSS CB  6CYSS SG_ 3.10 SASNH 6CYSSH 5.00
1CYSS CB  6CYSS CB  4.00 6CYSS H 7PROO QD 5.00
2 PHE H 1 CYSS HA 2.50 6 CYSS HA  7PROO QD 2.50
2PHE HA 2PHE H 5.00 6 CYSS QB 7PROO QD  5.00
2PHE QB 2PHE H 5.00 7PROO HA 7PROO QG 5.00
2PHE QB 2PHE QD  3.50 7PROO QD 7PROO QB  5.00
2PHE HA 2PHE QD 2.50 7PROO QD 7PROO HA  5.00
2PHE HA 2PHE QE  5.00 7PROO HA 8LYS H 2.50
2PHE H 2PHE QD 5.00 7PROO QG 8LYS H 5.00
3ILE H 2PHE HA 5.00 8LYS HA 9GLY H 2.0
3ILEH 2PHE QB  5.00 8LYSH O9GLY H 5.00
3ILE QD1 2PHE QD 5.00 9GLY H 8LYS QG 5.00
3ILE QD1 2PHE QE 5.00 9GLY H 8LYS QB 5.00
3ILEH 2PHEH 5.00 9GLY H 9GLY QA 250
3ILEH 3ILE HA 5.00
3ILEH 3ILE HB 5.00 2PHE HA 1CYSS QB 4.10
3ILE H 31ILE QG2 5.00 3ILE QD1 2PHE QD 4.10
3ILE HA 3ILE QGIl 5.00 3ILE QD1 2PHE QE 4.10
3ILE HA 31ILE QDI 5.00 3ILE QGl 2PHE QD 4.10
3ILE HB 3 ILE QGl1 5.00 3ILE QGl 2PHE QE 4.10
3ILE HB 31ILE QDI 3.50 3ILE H 31ILE QGIl 4.10
3ILE HA 4ARG H 3.50 3ILE H 3ILE QD1 4.10
3ILE HB 4ARG H 5.00 3ILE HA 3ILE QD1 3.10
3ILE QGl 4ARG H  5.00 3ILE HA 4ARGH 3.10
3ILE QDI 4ARG H  5.00 3ILE HB  4ARGH 4.10
3ILE QG1 5ASN H  5.00 3ILE QG1 4ARGH 4.10
3ILE QD1  5ASN H  5.00 3ILE QD1 4ARGH 4.10
4ARG H 4ARG HA 3.50 3ILE QG1 5ASN H 4.10
4ARG H 4ARG QB 3.50 3ILE QD1 5ASN H 4.10
4ARG H 4ARG QG 5.00 4ARGH 4ARGQG 4.10
4 ARG HA 4 ARG QG 3.50 4ARGQB SASNH 410
4 ARG HA 4 ARG QD  5.00 4ARGQG  S5ASNH 4.10
4 ARG QD 4 ARG HE 2.50 4ARGHA 6CYSSH 4.10
4 ARG QB 4 ARG HE 5.00 SASN QB 6CYSS H 4.10
4 ARG QG 4 ARG HE 5.00 6CYSS H 7PROO QD 4.10
4ARG HA 5ASNH 250 7PROO HA 7PROO QG 3.70
4ARG QB 5ASN H  5.00 8LYSH 9GLY H 4.10
4ARG QG 5ASN H  5.00
4 ARG H 5 ASN H 5.00 Dihedral angle restraints (deg)
4ARG HA 6CYSS H 5.00 SASN PHI -150.0 -90.0
SASNH 5ASN HA 3.50
SASNH 5ASN QB 3.50
SASN HA 5ASN QB 2.50
5 ASN HA 5 ASN HD21 5.00
5 ASN HD21 5 ASN HD22 2.50




Supplementary Table 3: Comparative

predicted structures

dihedral angles of NMR

derived and AlphaFold

Residue NMR derived model_0 model_1 model 2 model 3 model 4
structure (¢, ) (9, V) (9, V) (9, V) (9, V) (9, v)

Phe2 -79.7, -64.1 -85.5,172.4 | -106.5,167.2 | -95.7,-177.7 -83.7,155.2 -72.8,156.8
Ile3 -64.1, -14.9 -66.9, 101.6 -64.3,-30.2 -69.5, -69.1 -69.2,-25.5 -64.2,-33.8
Argd 66.8,51.6 73.1,23.2 -111.7, -1.8 -97.6, 16.5 -82.9, -30.6 -99.0,-12.4
Asn5 -150.4, 60.3 -144.7,93.0 | -138.1,71.3 -142.0, 829 | -151.7,108.6 -144.5,102.3
Cys6 -129.1, 162.0 -114.5,84.2 | -122.2,1159 | -116.3, 95.9 -128.5, 84.0 -111.9, 91.1
Pro7 -92.9, 146.8 -74.1, 100.6 -68.3,119.1 -76.3, 104.8 -74.5,137.6 -70.1, 129.8
Lys8 -69.3,85.4 -83.9,125.5 -94.1,28.2 -71.5, -22.1 -97.1, 2.1 -89.5,-13.9

32151‘;1(3216 -84.6 394 59.0 -68.6 -71.8 55.8

Supplementary Table 4: NMR parameters for "R4-Mo1033 in water.

Residue | NH H* HP Others 3Inu-c®u (Hz) | d8/dT (ppb/K)

Cysl |- 424 ggg HB3Hﬁ2’ ] ] ]

Phe 2 9.21 4.79 ;}g HB3Hﬁ2’ 7.33 H?, 7.37 H® 7.72 7.55

Ile 3 8.05 4.12 1.79 1.43 H'1, 1.13 H2, 0.88 H? 6.33 9.13

D-Arg4 | 8.64 4.36 1.89 ;gz II{{J’I&-SI(')6I?IHEV§-’9§'§I}%H6’ 8.18 10.20

Asn 5 8.88 4.85 g;g HB;{BZ’ 7.67 H%2a, 6.89 H?2b 8.35 7.93

Cys 6 8.50 | 4.96 ;;Z HB3Hﬁ2’ - 7.53 8.30

Pro 7 ; 444 | 231 ;:23 II{{JZI 2.03 H'2, 3.79 L, | .

Lys 8 8.79 4.26 1.83 ;IZO H, 148 K, 3.01 H, 7.61 6.42 10.55

Gly 9 8.61 3.92 - 7.56 7.20 amidated protons 6.28 9.90




Supplementary Table 5: List of experimental restraints used in
DPR4-M01033 in water.

the structure calculation of

NOE restraints (A) 7PROOQD 6CYSSQB  5.00
1CYSS SG 6CYSS SG 2.10 7PROOHA  7PROOQG  5.00
1CYSS SG 6CYSS CB_ 3.10 7PROOQD 7PROOQB  5.00
1CYSS CB  6CYSS SG_ 3.10 8LYS H 7PROOHA 250
1CYSS CB  6CYSS CB 4.10 8LYS H 7PROOQG 5.00
2 PHE H 1CYSSHA 2.50 S8LYS H 8LYS HA 3.50
2PHE H 2PHE HA 3.50 8LYS H 8LYS QG 3.50
2PHE H 2PHE QB 5.00 S8LYS H 8LYS QB 3.50
2PHE QB 2PHE QD  3.50 8LYS H 8LYS QD 5.00
2PHE HA 2PHE QD 2.50 S8LYSH 9GLY H 5.00
2PHE HA 2PHE QB 3.50 9GLY H 8LYS HA 250
2PHE QE 31ILE QD1 5.00 9GLY H S8LYS QB 5.00
2PHE QD 3 1ILE QDI 3.50 9GLY H 9GLY QA 2.50
2PHE QD 31ILE QG2 5.00
2PHE QD 3 1ILE QGI 5.00 3ILEH 2PHEH 3.70
3ILEH 2PHE HA 3.50 3ILEH 2PHE QB 3.70
3ILEH 2PHEH 5.00 4DARH 3ILE HB 3.70
3ILEH 2PHE QB  5.00 SASN H 3ILE HA 3.70
3ILE HA 3ILEH 3.0 SASNH 4DARH 3.70
3ILEH 3ILE HB 2.50 6CYSS H 6CYSS HA 3.10
3ILE H 3ILE QGl1 5.00 7PROO HA 7PROO QB  2.10
3ILE H 31ILE QG2 5.00 7PROO HA  7PROO QG 3.70
3ILE H 3ILE QD1 5.00 8LYSH 7PROO QG 3.70
3ILE HA 3ILE QGI1 5.00 8LYSH 9GLY H 3.70
4DARH 3ILE HA 2.50 9GLY H 8LYSQB 3.70
4DARH 31ILE HB 5.00
4 DARH 3ILE QD1 5.00 Dihedral angle restraints (deg)
SASNH 3ILEHA 5.00 2PHE PHI -160.0 -80.0
SASN H 4DARHA 250 4DAR PHI +90.0 +150.0
SASNH 4DARH 5.00 SASN PHI -150.0 -90.0
SASNH 4DARQB 5.00
SASN HA 5ASN H 350
SASNH 5ASN QOB 3.50
S ASN HD21 5ASN QB 3.50
6CYSSH S5ASN HA 250
6CYSSH S5ASNH  3.50
6CYSSH 6CYSSHA 3.50
6CYSSH 6CYSSQB 3.50
6 CYSSHA 7PROOQD 250




Supplementary Table 6: NMR parameters for Mo1034 in water

3INn-C*H

Residue | NH | H* HP Others (Hz) do/dT (ppb/K)
Cysl |- |423 3.29 HP2,3.49 HF3 | - - ]

Phe2 | 9.10 | 4.81 3.07 HP2,3.26 HP3 | 7.33 H®, 7.39 He, 732 HE | 7.01 5.68

e3 | 7.93 | 4.15 1.94 1.07 H'1, 1.30 H'2, 0.89 HY | 6.27 6.31

Argd | 8.19 | 4.08 1.83 ég; 1;7111;’36.'28181;5;]37 2TH 7.81

Asn5 | 8.44 | 4.70 2.85 6.97 H2a, 7.70 H2b 7.51 6.82

Cys6 | 834 | 485 3.01 HP2,3.27 HF3 | - 6.08 5.82

Pro7 |- | 444 2.03 HP2, 1.95 HF3 | 2.04 HY, 3.72 H*1,3.76 H*2 | - -

Glug |873 432 2.02 HP2,2.14 HF3 | 2.50 HY 6.34 9.34

Gly9 | 851 ;SZ E§ - ;Lf(’ms 750 amidated | 5 o 7.89




Supplementary Table 7: List of experimental restraints used in the structure calculation of

Mo1034 in water.

NOE restraints (A)

1CYSS SG 6CYSS SG 2.10 SASN HA 5ASN QB 2.50
1CYSS SG 6CYSS CB_ 3.10 5ASN HA 5 ASN HD21 5.00
1CYSS CB  6CYSS SG_ 3.10 S ASN HD21 5ASN HD22 2.50
1CYSS CB  6CYSS CB  4.00 SASN QB 5 ASN HD21 2.50
2 PHE H 1 CYSS HA 2.50 SASN QB 6CYSS H 5.00
2PHE HA 2PHE H 3.50 SASN HA 6CYSS H 250
2PHE QB 2PHE H 3.50 SASNH 6CYSSH 5.00
2PHE QB 2PHE QD  3.50 6CYSS H 7PROO QD 5.00
2PHE HA 2PHE QD 2.50 6 CYSS HA  7PROO QD 2.50
2PHE HA 2PHE QE  5.00 6 CYSS QB 7PROO QD  5.00
2PHE H 2PHE QD 5.00 7PROO HA  7PROO QG 5.00
3ILEH 2PHE QB 5.00 7PROO QD 7PROO QB  5.00
3ILE QD1 2PHE QD 5.00 7PROO QD 7PROO HA  5.00
3ILE QD1 2PHE QE 5.00 8GLUH 7PROO HA 2.50
3ILEH 2PHEH 5.00 8GLUH 7PROO QB  5.00
3ILEH 3ILE HA 5.00 8GLUH 9GLY H 5.00
3ILEH 3ILE HB 5.00 8GLUHA O9GLY H 250
3ILEH 3ILE QG2 5.00 8GLUQG 9GLY H  5.00
3ILE HA 3 ILE QGl 5.00 8GLUQB 9GLY H  5.00
3ILE HA 3ILE QD1 5.00

3ILE HB 3 ILE QGIl 5.00 3ILE HA 4ARGH 3.10
3ILE HB 3ILE QDI 3.50 3ILE HB  4ARGH 4.10
3ILE HA 4ARG H 3.0 3ILE QG1 4ARGH 4.10
3ILE HB 4ARG H 5.00 3ILE QD1 4ARGH 4.10
3ILE QG1 4ARG H  5.00 3ILE QG1 5ASN H 4.10
3ILE QD1 4ARG H  5.00 3ILE QD1 5ASN H 4.10
3ILE QGl 5ASN H  5.00 4ARGQB  5ASN H 4.10
3ILE QD1  5ASN H 5.00 4ARGQG  S5ASNH 410
4ARG H 4ARG HA 3.50 4ARGHA 6CYSSH 4.10
4ARG H 4ARG QB 350 SASN QB  6CYSSH 4.10
4ARG H 4ARG QG  5.00 6CYSSH 6CYSS OB 3.10
4 ARG HA 4 ARG QG 3.50 6CYSS H 7PROO QD 4.10
4 ARG HA 4 ARG QD  5.00 7PROO HA  7PROO QG 3.70
#4 ARG QG 4 ARG QD  2.50

4 ARG QD 4 ARG HE 2.50 Dihedral angle restraints (deg)

4 ARG QB 4 ARG HE 5.00 SASN PHI -150.0 -90.0

4 ARG QG 4 ARG HE 5.00

4ARG QB 5ASN H  5.00
4ARG QG S5ASN H  5.00
4ARGH SASNH 5.00
4ARG HA 6CYSS H 5.00
SASNH 5ASN HA 350
SASNH 5ASN QB 3.50




Supplementary Table 8: NMR parameters for Mo1061 in water

3INn-C*H

Residue | NH | H* HP Others (Hz) do/dT (ppb/K)
Cysl |- |423 3.50HP3,3.28 HP2 | - - -

Phe2 | 9.12 | 4.82 3.07HP2, 3.26HP3 | 7.34 13, 7.39 1%, 7.33 HE | 7.55 5.32

Ile 3 7.98 | 4.13 1.94 1.31 H2, 1.08 H'1 - 6.43

Argd | 8.14 | 4.09 1.82 164 HY,3.22 10, 728 HF | - 7.48

Asn5 | 843 | 472 2.86 6.98 H'2a, 7.71 H2b 8.23 5.90

Cys6 | 829|483 3.25HP3,2.97HP2 | - 6.46 5.65

Pro7 |- | 445 231 11{'5913 3%15’22'04 H2, 3710 -

Arg8 | 874|429 1.89HP2, 1.80HP3 | 1.68 HY,3.22 H®, 7.24H* | 6.62 8.77

Gly9 |8.53|3.92 - 715 ‘and 753 amidated | ¢ |, 7.70

protons




Supplementary Table 9: List of experimental restraints used in the structure calculation of
Mo1061 in water.

NOE restraints (A) 5ASN QB 5 ASN HD21 2.50
1CYSS SG 6CYSS SG 2.10 SASN QB 6CYSS H 5.00
1CYSS SG6CYSS CB__ 3.10 SASN HA 6CYSS H 250
1CYSS CB  6CYSS SG_ 3.10 SASNH 6CYSSH 5.00
1CYSS CB  6CYSS CB  4.00 6CYSS H 7PROO QD 5.00
2 PHE H 1 CYSS HA 2.50 6 CYSS HA 7PROO QD 2.50
2PHE HA 2PHE H 3.50 6 CYSS QB 7PROO QD  5.00
2PHE QB 2PHE H 3.50 7PROO HA 7PROO QG 5.00
2PHE QB 2PHE QD 3.50 7PROO QD 7PROO QB  5.00
2PHE HA 2PHE QD 2.50 7PROO QD 7PROO HA  5.00
2PHE HA 2PHE QE 5.00 8ARGH 7PROO HA 250
2PHE H 2PHE QD 5.00 8ARGH O9GLY H 5.00
3ILEH 2PHE QB  5.00 8ARGHA 9GLY H 250
3ILE QD1 2PHE QD 5.00 8ARGQG 9GLY H 5.00
3ILE QD1 2PHE QE 5.00 8ARGQB O9GLY H 5.00
3ILEH 2PHEH 5.00 9GLY H 9GLY QA 250
3ILEH 3ILE HA 5.00
3ILEH 3ILE HB 5.00 3ILE QGl 2PHE QD 4.10
3ILEH 3ILE QG2 5.00 3ILE QG1 2PHE QE 4.10
3ILE HA 31ILE QGIl 5.00 3ILE H 3ILE QGl1 4.10
3ILE HA 3ILE QD1 5.00 3ILE H 31ILE QDI 4.10
3ILE HB 3 ILE QGl1 5.00 3ILE HA 31ILE QDI 3.10
3ILE HB 3ILE QD1 3.50 3ILE HA 4ARGH 3.10
3ILE HA 4ARG H 3.0 3ILE HB 4ARGH 4.10
3ILE HB 4ARG H 5.00 3ILE QGl 4ARGH 4.10
3ILE QG1 4ARG H  5.00 3ILE QD1  4ARGH 4.10
3ILE QDI 4ARG H  5.00 3ILE QGl 5ASN H 4.10
3ILE QGl 5ASN H  5.00 3ILE QD1 5ASN H 4.10
3ILE QD1  5ASN H 5.00 4ARGQB SASNH 410
4ARG H 4ARG HA 350 4ARGQG  S5ASNH 4.10
4ARG H 4ARG QB 350 4ARGHA 6CYSSH 4.10
4ARG H 4ARG QG  5.00 SASN QB  6CYSS H 4.10
4 ARG HA 4 ARG QG 3.50 6CYSSH 6CYSS QB 3.10
4 ARG HA 4 ARG QD  5.00 6CYSS H 7PROO QD 4.10
4 ARG QD 4 ARG HE 250 7PROO HA 7PROO QG 3.70
4 ARG QB 4 ARG HE 5.00 8ARGQB 9GLY H 4.10
4 ARG QG 4 ARG HE  5.00 8ARGH 9GLY H 4.10
4ARG QB 5ASN H 5.00
4ARG QG 5ASN H 5.00 Dihedral angle restraints (deg)
4ARGH S5ASNH 500 S ASN PHI -150.0 -90.0
4ARG HA 6CYSS H 5.00
SASN H 5ASN HA 3.50
SASNH 5ASN QB 3.50
SASN HA 5ASN QB 2.50
SASN HA 5 ASN HD21 5.00
5 ASN HD21 5 ASN HD22 2.50




Supplementary Table 10: NMR parameters for Tr-Mo0976 in water.

Residue | NH | H* | HF Others z'ﬁ“z'*)'cu“ do/dT (ppb/K)
Cys 1 - 423 | 3.50HP2,3.29 HP3 | - - -

Phe 2 9.12 | 4.83 | 3.27HP2,3.07 HP3 | 7.33 HY, 7.39 H* 7.46 6.00

Tle 3 7.97 | 4.14 | 1.94 1.31 H"1, 1.31 H'2, 1.08 H® | 6.42 9.20

Arg4 | 815 |4.09 |1.82 1.64 HY, 3.22 H%, 7.28 H* 3.76 7.93

Asn5 | 844 | 472 | 286 7.71 H2a, 6.98 H2b 8.31 6.27

Cys6 | 828 |483 |325HP2,297HP3 |- 6.44 6.00

Pro 7 - 445 | 1.94H%2,2.31 HP3 | 2.05 HY, 3.79 H%1,3.72 H2 | - -

Lys 8 8.64 | 4.26 | 1.86HP2,1.78 H'3 ;:gz Iiy’ 171 H°, 3.22 B, 6.90 9.20




Supplementary Table 11: List of experimental restraints used in the structure calculation of Tr-
Mo0976 in water.

NOE restraints (A) SASNH 5ASN HA 3.50
1CYSS SG 6CYSS SG  2.10 SASNH SASN QB 3.50
1CYSS SG 6CYSS CB_ 3.10 SASN HA 5ASN QB 2.50
1CYSS CB  6CYSS SG__ 3.10 5 ASN HA 5 ASN HD21 5.00
1CYSS CB  6CYSS CB  4.00 5 ASN HD21 5 ASN HD22 2.50
2 PHE H 1 CYSS HA 2.50 SASN QB 5 ASN HD21 2.50
2PHE HA 2PHE H 5.00 SASN QB 6CYSS H 5.00
2PHE QB 2PHE H 5.00 SASN HA 6CYSS H 250
2PHE QB 2PHE QD  3.50 SASNH 6CYSSH 5.00
2PHE HA 2PHE QD 2.50 6CYSS H 7PROO QD 5.00
2PHE HA 2 PHE QE 5.00 6 CYSS HA  7PROO QD 2.50
2PHE H 2PHE QD  5.00 6 CYSS QB 7PROO QD  5.00
3ILEH 2PHE HA 5.00 7PROO HA 7PROO QG 5.00
3ILE H 2PHE QB  5.00 7PROO QD 7PROO QB  5.00
3ILE QD1 2PHE QD  5.00 7PROO QD 7PROO HA  5.00
3ILE QD1 2 PHE QE  5.00 7PROO HA 8LYS H 2.0
3ILEH 2PHE H  5.00 7PROO QG 8LYS H 5.00
3ILEH 3ILE HA 5.00
3ILEH 3ILE HB  5.00 2PHE HA 1CYSS QB 4.10
3ILEH 3ILE QG2 5.00 3ILE QD1 2PHE QD 4.10
3ILE HA 3 1ILE QGl 5.00 3ILE QD1 2PHE QE 4.10
3ILE HA 3ILE QD1 5.00 3ILE QG1 2PHE QD 4.10
3ILE HB 3 1ILE QGIl 5.00 3ILE QG1 2PHE QE 4.10
3ILE HB 3 1ILE QD1 3.50 3ILE H 3ILE QGl 4.10
3ILE HA 4ARG H 3.50 3ILEH 31ILE QDI 4.10
3ILE HB 4ARG H  5.00 3ILE HA 31ILE QDI 3.10
3ILE QG1 4ARG H  5.00 3ILE HA 4ARGH 3.10
3ILE QD1 4ARG H  5.00 3ILE HB  4ARGH 4.10
3ILE QG1 SASN H  5.00 3ILE QG1 4ARGH 4.10
3ILE QD1 5ASN H  5.00 3ILE QD1 4ARGH 4.10
4ARG H 4ARG HA 3.50 3ILE QG1 S5ASN H 4.10
4ARG H 4ARG QB 3.50 3ILE QD1  5ASN H 4.10
4ARG H 4ARG QG  5.00 4ARGH 4ARGQG 4.10
4 ARG HA 4 ARG QG 3.50 4ARGQB  S5ASN H 4.10
4 ARG HA 4 ARG QD  5.00 4ARGQG  S5ASNH 4.10
4 ARG QD 4 ARG HE 2.50 4ARGHA 6CYSS H 4.10
4 ARG QB 4 ARG HE 5.00 SASN QB  6CYSS H 4.10
4 ARG QG 4 ARG HE 5.00 6CYSS H 7PROO QD 4.10
4ARG HA S5ASN H 2.0 7PROO HA 7PROO QG 3.70
4ARG QB  S5ASN H  5.00
4 ARG QG 5ASN H 5.00 Dihedral angle restraints (deg)
4ARGH SASNH 5.00 SASN PHI -150.0 -90.0
4ARG HA 6CYSS H 5.00




Supplementary Table 12: NMR parameters for Tr-Mo977 in water

3INH-C"H

Residue | NH | H* HP Others (Hz) dé/dT (ppb/K)

Cys1 - 424 | 3.29HP2,3.50HP3 | - - -

Phe 2 9.10 | 4.82 | 3.07HP2,3.27 HP3 | 7.33 H®, 7.39 H?, 7.32 H® 7.55 5.15

Ile 3 791 | 416 | 194 1.07 H"1, 1.31 H"2, 0.89 H® | 7.14 6.00
1.63 H'1, 3.22 H’, 7.28 H¢,

Arg 4 8.2 4.08 | 1.83 6.53 Hra, 6.88 H'b 3.99 6.95

Asn 5 8.46 | 4.70 | 2.85 6.96 H%2a, 7.70 H2b 7.98 5.98

Cys 6 834 | 4.85 | 3.01HP2,3.29HP3 | - 6.76 533
1.96 H'l, 2.05 H2, 3.72

Pro 7 - 445 | 230 H°1, 3.77 H2 - -

Glu 8 8.61 |4.29 | 1.99 HP2,2.12 HP3 | 2.49 HY 6.88 8.20




Supplementary Table 13: List of experimental restraints used in the structure calculation of Tr-
Mo0977 in water.

NOE restraints (A) 5ASN HA 5 ASN HD21 5.00
1CYSS SG 6CYSS SG 2.10 S ASN HD21 5ASN HD22 2.50
1CYSS SG 6CYSS CB  3.10 5ASN QB 5 ASN HD21 2.50
1CYSS CB  6CYSS SG_ 3.10 SASN QB 6CYSS H 5.00
1CYSS CB  6CYSS CB  4.00 SASN HA 6CYSS H 250
2 PHE H 1 CYSS HA 2.50 SASNH 6CYSSH 5.00
2PHE HA 2PHE H 3.50 6CYSSH 6CYSS HA 3.50
2PHE QB 2PHE H 3.50 6CYSSH 6CYSS QB  5.00
2PHE QB 2PHE QD  3.50 6CYSS H 7PROO QD 5.00
2PHE HA 2PHE QD 2.50 6 CYSS HA  7PROO QD 2.50
2PHE HA 2PHE QE 5.00 6 CYSS QB 7PROO QD  5.00
2PHE H 2PHE QD 5.00 7PROO HA  7PROO QG 5.00
3ILEH 2PHE QB  5.00 7PROO QD 7PROO QB  5.00
3ILE QD1 2PHE QD 5.00 7PROO QD 7PROO HA  5.00
3ILE QD1 2PHE QE 5.00 8GLUH 7PROO HA 2.50
3ILEH 2PHEH 5.00 8GLUH 7PROO QB 5.00
3ILEH 3ILE HA 5.00
3ILEH 3ILE HB 5.00 3ILE QGl 2PHE QD 4.10
3ILEH 3ILE QG2 5.00 3ILE QG1 2PHE QE 4.10
3ILE HA 31ILE QGIl 5.00 3ILE H 3ILE QGl1 4.10
3ILE HA 3ILE QD1 5.00 3ILE H 31ILE QDI 4.10
3ILE HB 3 ILE QGl1 5.00 3ILE HA 31ILE QDI 3.10
3ILE HB 3ILE QD1 3.50 3ILE HA 4ARGH 3.10
3ILE HA 4ARG H 3.0 3ILE HB 4ARGH 4.10
3ILE HB 4ARG H 5.00 3ILE QGl 4ARGH 4.10
3ILE QG1 4ARG H  5.00 3ILE QD1  4ARGH 4.10
3ILE QDI 4ARG H  5.00 3ILE QGl 5ASN H 4.10
3ILE QGl 5ASN H  5.00 3ILE QD1 5ASN H 4.10
3ILE QD1  5ASN H 5.00 4ARGQB SASNH 410
4ARG H 4ARG HA 350 4ARGQG  S5ASNH 4.10
4ARG H 4ARG QB 350 4ARGHA 6CYSSH 4.10
4ARG H 4ARG QG  5.00 SASN QB 6CYSS H 4.10
4 ARG HA 4 ARG QG 3.50 SASN HA 6CYSSH 2.10
4 ARG HA 4 ARG QD  5.00 6CYSSH 6CYSS HA 3.10
4 ARG QD 4 ARG HE 250 6CYSSH 6CYSS QB 3.10
4 ARG QB 4 ARG HE 5.00 6CYSS H 7PROO QD 4.10
4 ARG QG 4 ARG HE  5.00 7PROO QB 7PROO HA 2.10
4ARG QB 5ASN H 5.00 7PROO HA 7PROO QG 3.70
4 ARG QG 5ASN H 5.00
4 ARG H 5SASN H 5.00 Dihedral angle restraints (deg)
4ARG HA 6CYSS H 5.00 SASN PHI -150.0 -90.0
5ASN H 5SASN HA 3.50
SASN H 5ASN QB 3.50
SASN HA 5ASN QB 250




Supplementary Table 14: Comparative dihedral angles of oxytocin, vasopressin, and

conopressins
. Tyr/Phe Ile/Phe Gln/Arg Asn Cys
Peptide
P (¢, v) (¢, v) (e, ) (e, v) (¢, v)
CYIQNCI.)LG -79, 123 -38, -44 -61, -37 -125, 126 -63, -137
Oxytocin
CYFQNCPRG -71, 129 -26, -61 -77, 1 -105, -27 -61, ---
Vasopressin
L
CFI'RNCPRG -51.3,-66.4 -62.8,-16.2 65.7,59.8 -150.4,61.4 | -135.5,162.0
Mo1033
CFIPRNCPKG
DRA-Mo1033 -80.0, 132.8 -68.8, 143 .4 136.2,-93.0 | -127.9,64.6 | -118.7,71.6
CFIRNCPEG -51.4, -66.9 -63, -16.1 65.4,55.9 -150.3,62.4 | -135.8,162
Mo1034
CFIRNCPRG -51.4, -66.9 -62.9,-16.2 65.5,55.9 -150.3,62.3 | -135.7,162
Mo1061
CFIRNCPK
Tr-Mo976 -51.2,-66.4 -62.7,-16.3 65.8,59.8 -150.4,61.4 | -135.5,162
CFIRNCPE
Tr-Mo977 -51.4,-67.5 -62.8,-16.3 65.1,54.3 -150.3,61.7 | -128.6, 162

Supplementary Table 15: Docking score of receptor-ligand complex for OT and V2 receptors
with oxytocin, vasopressin and conopressin analogues.

Title Docking score (kcal/mol)
Oxytocin receptor + Oxytocin -10.72
Oxytocin receptor + Mo1033 -9.39
Oxytocin receptor + PR4-Mo1033 -10.75
Oxytocin receptor + Mo1034 -10.52
Oxytocin receptor + Mo1061 -10.98
Oxytocin receptor + Tr-Mo976 -9.07
Oxytocin receptor + Tr-Mo977 -9.14
V2 receptor + Vasopressin -14.32
V2 receptor + Mo1033 -10.47
V2 receptor + PR4-Mo01033 -9.97
V2 receptor + Mo1034 -9.52
V2 receptor + Mo1061 -10.68
V2 receptor + Tr-Mo0976 -9.14
V2 receptor + Tr-Mo977 -9.49




Supplementary Table 16: The ICso values for conopressins

Compound I1Cso pM
Mo1033 37.01 £3.00
PR4-Mo01033 32.8£3.29
Mo1034 12.8 +0.18
Mo1061 43.8 £1.07
Tr-Mo976 22.9 £3.06
Tr-Mo977 21.0+2.12




