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Table S1. Characterization data of synthetic peptides by MALDI TOF-MS 

Peptidea Sequence Formula m/z [MH+] 

  Calcd. Observed

1i cyclo(-D-Tyr-L-Arg-L-Arg-L-Nal-L-MeAla-) C38H51N11O6 758.41 758.39 

1j cyclo(-D-Tyr-L-Arg-L-Arg-L-Nal-D-MeAla-) C38H51N11O6 758.41 758.42 

2a cyclo(-L-Tyr-L-Arg-L-Arg-L-Nal-L-Pro-) C39H51N11O6 770.41 770.38 

2b cyclo(-D-Tyr-D-Arg-L-Arg-L-Nal-L-Pro-) C39H51N11O6 770.41 770.46 

2c cyclo(-D-Tyr-L-Arg-D-Arg-L-Nal-L-Pro-) C39H51N11O6 770.41 770.41 

2d cyclo(-D-Tyr-L-Arg-L-Arg-D-Nal-L-Pro-) C39H51N11O6 770.41 770.44 

3a cyclo(-D-MeTyr-L-Arg-L-Arg-L-Nal-L-Pro-) C40H53N11O6 784.43 784.36 

3b cyclo(-D-Tyr-L-MeArg-L-Arg-L-Nal-L-Pro-) C40H53N11O6 784.43 784.41 

3c cyclo(-D-Tyr-L-Arg-L-MeArg-L-Nal-L-Pro-) C40H53N11O6 784.43 784.37 

3d cyclo(-D-Tyr-L-Arg-L-Arg-L-MeNal-L-Pro-) C40H53N11O6 784.43 784.43 

4a cyclo(-L-MeTyr-L-Arg-L-Arg-L-Nal-L-Pro-) C40H53N11O6 784.43 784.41 

4b cyclo(-D-Tyr-D-MeArg-L-Arg-L-Nal-L-Pro-) C40H53N11O6 784.43 784.39 

4c cyclo(-D-Tyr-L-Arg-D-MeArg-L-Nal-L-Pro-) C40H53N11O6 784.43 784.42 

4d cyclo(-D-Tyr-L-Arg-L-Arg-D-MeNal-L-Pro-) C40H53N11O6 784.43 784.39 

5a cyclo(-D-Ala-L-Arg-L-Arg-L-Nal-L-Pro-) C34H49N11O5 692.40 692.44 

5b cyclo(-D-Tyr-L-Ala-L-Arg-L-Nal-L-Pro-) C37H46N8O6 699.36 699.40 

5c cyclo(-D-Tyr-L-Arg-L-Ala-L-Nal-L-Pro-) C37H46N8O6 699.36 699.45 

5d cyclo(-D-Tyr-L-Arg-L-Arg-L-Ala-L-Pro-) C30H47N11O6 658.38 658.40 

a Peptides 1a-h were previously reported.S1,S2 
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Figure S1. The representative dose-response curves of binding competition assay for CXCR7. 

 

  

Figure S2. The representative dose-response curves of functional assays. 

 

  



S4 

Figure S3. The binding pose of peptide 1e for CXCR7. (A) Overall binding mode. (B) Interactions of L-

Arg2. (C) Interactions of L-Arg3 and L-Nal4. 
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Figure S4. The plausible binding mode of peptide 6 for CXCR7. (A) Overall binding mode of 6. (B) 

Superimposed structures of CXCR7-3c (cyan) and CXCR7-6 (green) complexes. 

    

Method: The three-dimensional structure of peptide 6 was built based on the FC131 structure in CXCR4-

FC131 complex.S3 The heavy atom coordinates of Arg3 and Nal4 in peptide 6 were identical to those of 

FC131. Subsequently, 10 ns molecular dynamics simulation in aqueous solution was carried out using 

Desmond. During the calculation, positional restraints (1 kcal·mol-1·Å-2) were applied to the heavy atoms 

of guanidine group in Arg3 and naphthalene in Nal4. The 2001 ligand structures were extracted from the 

MD trajectory and were clustered using the coordinates. The representative structure in the largest cluster 

of 6 was placed into the receptor structure of CXCR7-3c complex model. After the side chain 

conformations of CXCR7 and peptide 6 were manually changed to avoid bumps and distortions, the 

CXCR7-6 complex structure was energy minimized using MacroModel with OPLS 2005 forcefield, in 

which the backbone structures of CXCR7 were fixed. In the energy-minimized model, two guanidine 

groups of Arg and naphthalene group in peptide 6 occupy the identical binding pockets of peptide 3c. 
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