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1. Supplementary Figures 

Figure S1. Crystal structure of h-DOR (PDB ID: 4n6h) indicating the disulfide bond between 

EL1 and EL2. (A) h-DOR side-view; (B) top, extracellular view
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Figure S2. Intracellular Ca2+ data. U-II, compounds 5 and 6 increased intracellular Ca2+ in 

SJCRH30 cells. Data are Mean ± SEM (n = 3).
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2. 3D Modeling and Calculations

UrotensinII_NMR.pdb was imported into Schrödinger Maestro (Schrödinger, LLC). This is used 

as a reference structure for of U-II 4-11. The disulfide connection between residues 5 and 10 was 

removed, retaining the respective Cβ atoms. Then, the corresponding triazole linkages were 

modelled into the molecule. A conformational search was performed (MMFFs + mixed 

torsional/low-mode sampling, in water) for the triazole linkages and Cβ atoms in 5-6 and 9-10, 

whilst keeping the rest of Urotensin frozen. The lowest energy conformer for each respective 

case underwent an energy minimization (MMFFs + PRCG, in water) for the full structure. The 

obtained structures were aligned at the respective Cα and Cβ atoms of residue 5 and 10 using the 

“Atom pair superposition” task. Distances between Cα atoms of residues 5 and 10 were 

calculated using the “Measurement” tool. The route mean square deviations (RMSD) were 

calculated for the respective Cα and Cβ atoms of residues 5 and 10 at the compared structures 

using the “RMSD” superposition tool. 

Entry d(Cα5-Cα10) [Å] RMSD

U-II 4-11 3.95

9 6.23 1.173

10 5.19 0.783

5 3.97 0.607

6 4.23 0.182
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3. Table S1: Yields of purified analogues 

MS

[M+H]+

Analogue Yield 

(mg)

Yield Purity

Calcd. Found

1,5-Triazole Bridged Urotensin II(4-11) 5 15 mg 14 % 98% 1106.5060 1106.5077

1,5-Triazole Bridged Urotensin II(4-11) 6 10 mg 8 % 97% 1120.5216 1120.5220

1,4-Triazole Bridged Urotensin II(4-11) 9 20 mg 18 % 99% 1106.5060 1106.5054

1,4-Triazole Bridged Urotensin II(4-11) 10 17 mg 15 % 97% 1120.5216 1120.5195
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4. RP-HPLC and MS data

1,5-Triazole Bridged Urotensin II(4-11) 5

Analytical RP-HPLC: Gradient: 5-100% B, over 15 min.

 

Operator:Administrator  Timebase:analy tical   Sequence:AJ-UII-2-A Page 1-1
29/9/2016  12:41 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

2 AJ-UII-2-A 5-50%

Sample Name: AJ-UII-2-A 5-50% Injection Volume: 20.0  
Vial Number: RA2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-50%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 31/3/2015 15:53 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  15.86      n.a. 5.565 1.494 1.11    n.a. BMb
2  16.48      n.a. 812.109 133.628 98.89    n.a. bMB

Total: 817.674 135.122 100.00    0.000 
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Analytical RP-HPLC: Gradient: 5-50% B, over 15 min.

Operator:Administrator  Timebase:analy tical   Sequence:AJ-UII-2-A Page 1-1
29/9/2016  12:01 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

4 AJ-UII-2-A 5-100%

Sample Name: AJ-UII-2-A 5-100% Injection Volume: 20.0  
Vial Number: RA2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-100%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 31/3/2015 16:55 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  11.00      n.a. 13.397 2.190 1.80    n.a. BMb
2  11.25      n.a. 928.941 119.356 98.20    n.a. bMB

Total: 942.338 121.545 100.00    0.000 
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ESI Mass Spectrometry

1,5-triazole bridged Urotensin II(4-11) 5 - Chemical Formula: C54H67N13O13; MW 1106 

AJ-U11-2-A

m/z
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

%

0

100
ML5938 172 (1.546) Cm (172:175-152:159) 1: TOF MS ES+ 

1.75e4553.7530

539.7509495.2119

382.1476
475.2321382.8177

495.7132

554.2561

1106.5077

554.7533

572.7269

573.2289

677.2589573.7302

580.2109 989.4255920.4217678.2601
752.3613

1063.4861
991.4391

1107.5079

1108.5079

1128.4908
1129.4902

1144.4490
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1,5-Triazole Bridged Urotensin II(4-11) 6

Analytical RP-HPLC: Gradient: 5-100% B, over 15 min.

Analytical RP-HPLC: Gradient: 5-50% B, over 15 min.

Operator:Administrator  Timebase:analy tical   Sequence:AJ-258-2 Ru 1,5-triazole Page 1-1
29/9/2016  12:06 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

2 AJ-258-2 Ru 1,5-triazole 5-50%B

Sample Name: AJ-258-2 Ru 1,5-triazole 5-50%B Injection Volume: 20.0  
Vial Number: RC2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-50%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 12/5/2015 17:55 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  16.74      n.a. 249.212 70.451 82.69    n.a. BMB
2  23.13      n.a. 42.280 14.746 17.31    n.a. BMB*

Total: 291.492 85.197 100.00    0.000 

0.0 5.0 10.0 15.0 20.0 25.0 30.0
-150

0

100

200

350 AJ-258-2 Ru 1,5-triazole #2 [modified by Administrator] UV_VIS_2
mAU

min

1 
- 1

6.
73

7

2 
- 2

3.
12

7

WVL:214 nm

7

Operator:Administrator  Timebase:analy tical   Sequence:AJ-258-2 Ru 1,5-triazole Page 1-1
29/9/2016  12:07 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

4 AJ-258-2 Ru 1,5-triazole 5-100%B

Sample Name: AJ-258-2 Ru 1,5-triazole 5-100%B Injection Volume: 20.0  
Vial Number: RC2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-100%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 12/5/2015 18:57 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  11.38      n.a. 19.800 4.455 8.62    n.a. BMb
2  11.71      n.a. 275.214 47.244 91.38    n.a. bMB

Total: 295.014 51.699 100.00    0.000 
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ESI Mass Spectrometry

1,5-triazole bridged Urotensin II(4-11) 6 - Chemical Formula: C55H69N13O13; MW 1120

AJ-258-2 F35

m/z
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300

%

0

100
ML6190 162 (1.462) Cm (162-146:149) 1: TOF MS ES+ 

1.30e41120.5220

560.7602

386.8236 502.2213
387.4959 462.7515

561.2603

561.7635

579.7420

580.2404

580.7450
1003.4532

1121.5281

1122.5294

1123.5361

1142.5145
1143.5187

1158.4883
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1,4-Triazole Bridged Urotensin II(4-11) 9

Analytical RP-HPLC: Gradient: 5-100% B, over 15 min.

Operator:Administrator  Timebase:analy tical   Sequence:AJ-255 pure Page 1-1
29/9/2016  12:04 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

2 AJ-255 pure 5-100%

Sample Name: AJ-255 pure 5-100% Injection Volume: 20.0  
Vial Number: RD2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-100%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 28/7/2014 17:46 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  13.39      n.a. 22.235 3.837 0.55    n.a. BMb*
2  14.39      n.a. 2367.331 687.739 99.45    n.a. bMB

Total: 2389.566 691.576 100.00    0.000 
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WVL:214 nm

Analytical RP-HPLC: Gradient: 5-50% B, over 15 min.

Operator:Administrator  Timebase:analy tical   Sequence:AJ-255 pure Page 1-1
29/9/2016  12:05 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

4 AJ-255 pure 5-50%

Sample Name: AJ-255 pure 5-50% Injection Volume: 20.0  
Vial Number: RD2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-50%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 28/7/2014 18:48 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  15.06      n.a. 2.417 0.765 0.10    n.a. BMB
2  21.04      n.a. 2400.138 766.487 99.90    n.a. BMB*

Total: 2402.555 767.252 100.00    0.000 
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ESI Mass Spectrometry

1,4-Triazole Bridged Urotensin II(4-11) 9 - Chemical Formula: C54H67N13O13; MW 1106 

AJ-255-F47

m/z
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

%

0

100
ML6106 151 (1.360) Cm (151:153-129:136) 1: TOF MS ES+ 

1.02e4553.7537

382.1483

376.8206

382.4836

544.7420382.8180
475.2336

554.2556

1106.5054

554.7559

572.7260

573.2274

573.7302
701.4966618.7643

581.2158
645.7292 702.4982 978.4139943.4407

1107.5087

1108.5095

1128.4868

1150.4703

10



1,4-Triazole Bridged Urotensin II(4-11) 10

Analytical RP-HPLC: Gradient: 5-100% B, over 15 min.

Operator:Administrator  Timebase:analy tical   Sequence:AJ-259-1-F37-pure Page 1-1
29/9/2016  12:09 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

4 AJ-259-1-F37-pure 5-100%

Sample Name: AJ-259-1-F37-pure 5-100% Injection Volume: 20.0  
Vial Number: RC2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-100%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 14/5/2015 19:14 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  10.91      n.a. 1826.789 308.521 97.36    n.a. BMB*
2  11.72      n.a. 48.918 8.355 2.64    n.a. BMB*

Total: 1875.708 316.876 100.00    0.000 
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Analytical RP-HPLC: Gradient: 5-50% B, over 15 min.

Operator:Administrator  Timebase:analy tical   Sequence:AJ-259-1-F37-pure Page 1-1
29/9/2016  12:08 PM

default/Integration
Chromeleon (c) Dionex 1996-2006

Version 6.80 SR13 Build 3967 (218758)

2 AJ-259-1-F37-pure 5-50%

Sample Name: AJ-259-1-F37-pure 5-50% Injection Volume: 20.0  
Vial Number: RC2 Channel: UV_VIS_2
Sample Type: unknown Wavelength: 214.0
Control Program: 5-50%B, 15 min gradiant, 30 min run Bandwidth: 4
Quantif. Method: processing parameters Dilution Factor: 1.0000  
Recording Time: 14/5/2015 18:12 Sample Weight: 1.0000  
Run Time (min): 30.00 Sample Amount: 1.0000  

No. Ret.Time Peak Name Height Area Rel.Area Amount Type 
min mAU mAU*min %

1  15.51      n.a. 1627.082 326.447 100.00    n.a. BMB*
Total: 1627.082 326.447 100.00    0.000 
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ESI Mass Spectrometry

1,4-Triazole Bridged Urotensin II(4-11) 10 - Chemical Formula: C55H69N13O13; MW 1120

AJ-259-1-F37

m/z
350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250

%

0

100
ML6215 162 (1.463) Cm (162-140:143) 1: TOF MS ES+ 

6.26e3560.7614

386.8210

381.4926

502.2174387.1580

387.4940 482.2376
551.7524

1120.5195

561.2604

561.7658

579.7355

580.2369

580.7402

800.3600587.2202
702.3937

1003.4425
957.4586

1121.5219

1122.5164

1142.5105

1158.4742
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