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Data for nociceptin (N/OFQ) and the following glycopeptides: 

# Glycopeptide sequence Name 

1 H-Phe-Gly-Gly-Phe-Thr5-(α-GalNAc)-Gly-Ala-Arg-
Lys-Ser10

[Thr
-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

5-O-α-D-GalNAc]-N/OFQ 

2 H-Phe-Gly-Gly-Phe-Thr5-Gly-Ala-Arg-Lys-Ser10 [Ser-(α-
GalNAc)-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

10-O-α-D-GalNAc]-N/OFQ 

3 H-Phe-Gly-Gly-Phe-Thr5-Gly-Ala-Arg-Lys-Ser10 [Ser-(β-
GlcNAc)-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

10-O-β-D-GlcNAc]-N/OFQ 
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UPLC-TOF/MS 

NOCICEPTIN (N/OFQ) 
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NC-SerGalNAc-OH3 

2 H-Phe-Gly-Gly-Phe-Thr5-Gly-Ala-Arg-Lys-Ser10 [Ser-(α-
GalNAc)-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

10-O-α-D-GalNAc]-N/OFQ 
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NC-SerGlcNAc-OH3 

3 H-Phe-Gly-Gly-Phe-Thr5-Gly-Ala-Arg-Lys-Ser10 [Ser-(β-
GlcNAc)-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

10-O-β-D-GlcNAc]-N/OFQ 
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NC-SerGlcNAc-OH3 (expanded) 
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NC-ThrGalNAc-OH3 

1 H-Phe-Gly-Gly-Phe-Thr5-(α-GalNAc)-Gly-Ala-Arg-
Lys-Ser10

[Thr
-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

5-O-α-D-GalNAc]-N/OFQ 
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UPLC-TOF-MS 

NC-ThrGalNAc-OH3 

1 H-Phe-Gly-Gly-Phe-Thr5-(α-GalNAc)-Gly-Ala-Arg-
Lys-Ser10

[Thr
-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

5-O-α-D-GalNAc]-N/OFQ 

NCThrGal 16:30

mass
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

%

0

100

%

0

100

%

0

100

%

0

100

%

0

100
07101026  (0.018) Is (1.00,1.00) C87H142N28O27 1: TOF MS ES+ 

3.49e12403.4204
403.2198

403.6209

403.8214

404.0220

07101026  (0.018) Is (1.00,1.00) C87H142N28O27 1: TOF MS ES+ 
3.49e12504.0235

503.7728

504.2742

504.5248

504.7755

07101026  (0.018) Is (1.00,1.00) C87H142N28O27 1: TOF MS ES+ 
3.49e12671.6954

671.3611

672.0297

672.3638

672.6981

07101026  (0.018) Is (1.00,1.00) C87H142N28O27 1: TOF MS ES+ 
3.49e121007.0392

1006.5378

1007.5405

1008.0419

1008.5432

07101026  (0.018) Is (1.00,1.00) C87H142N28O27 1: TOF MS ES+ 
3.49e122013.0706

2012.0677

2014.0732

2015.0759

2016.0785
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Table S1. 1H Chemical shift (p.p.m.) for nociceptin (1) in water solution at 278K. 

 

Table S2. 1H Chemical shift (p.p.m.) for (Ser10-O-α-D-GalNAc)-N/OFQ (2) in water solution at 
T=278K. 
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Table S3. 1H Chemical shift for (Ser10-O-β-D-GlcNAc)-N/OFQ (3) in water solution at 278K. 

 

Table S4. 1H chemical shift (p.p.m.) for (Thr5-O-α-D-GalNAc)-N/OFQ (4) in water solution at 
278K. 
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Table S5. 1H Chemical shift (p.p.m.) for nociceptin (1) in SDS micelles at 288K. 

 

Table S6. 1H Chemical shift (p.p.m.) for (Ser10-O-α-D-GalNAc)-N/OFQ (2) in SDS micelles at 
288K. 
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Table S7. 1H Chemical shift (p.p.m.) for (Ser10-O-β-D-GlcNAc)-N/OFQ (3) in SDS micelles at 
288K. 
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Table S8. 1H Chemical shift (p.p.m.) for (Thr5-O-α-D-GalNAc)-N/OFQ (4) in SDS micelles at 
288K. 

 

 

Table S9. Statistics for the NMR solution structure of the peptides 1-4 in SDS micelles at 288K. 
Average values over the 20 conformers obtained by CYANA program. 
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F G1 G2 F3 T4 G5 A6 R7 K8 S9 A10 R11 K12 L13 A14 N15 Q16 17 
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Fig. S1.  Inter-residual NOEs observed on NH region from NOESY spectrum (T=278K, 300ms) 
for nociceptin in water solution. 
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Fig. S2. Inter-residual NOEs observed on NH region from NOESY spectrum (T=278K, 300ms) 
for (Thr5

 

-O-α-D-GalNAc)-N/OFQ (1) in water solution. 
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Fig. S3.  Inter-residual NOEs observed on NH region from NOESY spectrum (T=278K, 300ms) 
for (Ser10

 

-O-α-D-GalNAc)-N/OFQ (2) in water solution. 
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Fig. S4. Inter-residual NOEs observed on NH region from NOESY spectrum (T=278K, 300ms) 
for (Ser10-O-β-D-GlcNAc)-N/OFQ (3) in water solution. 
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Fig. S6.  Inter-residual NOEs observed on NH region from NOESY spectrum (T=288K, 300ms) 
for nociceptin in SDS micelles. 
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Fig. S7. Inter-residual NOEs observed on NH region from NOESY spectrum (T=278K, 300ms) 
for (Thr5-O-α-D-GalNAc)-N/OFQ (1) in water solution. 
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Fig. S8.  Inter-residual NOEs observed on NH region from NOESY spectrum (T=288K, 300ms) 
for (Ser10

 

-O-α-D-GalNAc)-N/OFQ (2) in SDS micelles. 
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Fig. S9. Inter-residual NOEs observed on NH region from NOESY spectrum (T=288K, 300ms) 
for (Ser10-O-β-D-GlcNAc)-N/OFQ (3) in SDS micelles. 
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Fig S12. Ramachandran plot obtained by CYANA program for nociceptin (1) in SDS micelles. 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 S22 

 

 

Fig S13. Ramachandran plot obtained by CYANA program for (Ser10

 

-O-α-D-GalNAc)-N/OFQ 
(2) in SDS micelles. 
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C-terminus(3)
N-terminus

 

Fig S16. Superposition of 3 selected structures, NOE connectivities and Hα chemical shift 
index (CSI) for (Ser10

 

-O-β-D-GlcNAc)-N/OFQ (3). 

 

Fig S17. Ramachandran plot obtained by CYANA program for (Ser10

 

-O-β-D-GlcNAc)-N/OFQ 
(3) in SDS micelles. 
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Fig S18. Ramachandran plot obtained by CYANA program for (Thr5

 

-O-α-D-GalNAc)-N/OFQ 
(4) in SDS micelles. 
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CIRCULAR DICHROISM 
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Figure S19. CD spectra of glycopeptide 1 ([Thr5

 

-O-α-D-GalNAc]-N/OFQ) in TFE (black color), 
TFE-water (1:1) (blue), and water (red). 
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Figure S20. CD spectra of glycopeptide 2 ([Ser10-O-α-D-GalNAc]-N/OFQ) in TFE (black color), 
TFE-water (1:1) (blue), and water (red). 
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HPLC 

1 H-Phe-Gly-Gly-Phe-Thr5-(α-GalNAc)-Gly-Ala-Arg-
Lys-Ser10

[Thr
-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

5-O-α-D-GalNAc]-N/OFQ 

 

Solvents: A: water + 0.1% TFA;  B: acetonitrile + 0.1% TFA; From A:B (80:20) to A:B (20:80) in 30 
min. 

 

2 H-Phe-Gly-Gly-Phe-Thr5-Gly-Ala-Arg-Lys-Ser10 [Ser-(α-
GalNAc)-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

10-O-α-D-GalNAc]-N/OFQ 

 

Solvents: A: water + 0.1% TFA;  B: acetonitrile + 0.1% TFA. From A:B (90:10) to A:B (80:20) in 5 
min, then to A:B (10:90) in 30 min 
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3 H-Phe-Gly-Gly-Phe-Thr5-Gly-Ala-Arg-Lys-Ser10 [Ser-(β-
GlcNAc)-Ala-Arg-Lys-Leu-Ala-Asn-Gln-OH 

10-O-β-D-GlcNAc]-N/OFQ 

 

Solvents: A: water + 0.1% TFA;  B: acetonitrile + 0.1% TFA; From A:B (80:20) to A:B (20:80) in 30 
min. 

 

 

 H-Phe-Gly-Gly-Phe-Thr5 N/OFQ -Gly-Ala-Arg-Lys-Ala-Arg-
Lys-Leu-Ala-Asn-Gln-OH 

 

Solvents: A: water + 0.1% TFA;  B: acetonitrile + 0.1% TFA; From A:B (80:20) to A:B (20:80) in 30 
min. 
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