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Table S1. Comprehensive list of the simulations. All of the simulation boxes contained POPC 

membrane model, the peptide conjugates were placed in the water box above the membrane in 

parallel position. The simulation time always was 1000 ns and the temperature was 300 K. 

Peptide Conjugate 
1KZ0 unconjugated 
1KZ0 doxorubicin 
1KZ0 rasagiline 
1KZ0 zidovudine 
1KZ2 unconjugated 
1KZ2 doxorubicin 
1KZ2 rasagiline 
1KZ2 zidovudine 
1KZ5 unconjugated 
1KZ5 doxorubicin 
1KZ5 rasagiline 
1KZ5 zidovudine 
1NB1 unconjugated 
1NB1 doxorubicin 
1NB1 rasagiline 
1NB1 zidovudine 
1JBL unconjugated 



1JBL doxorubicin 
1JBL rasagiline 
1JBL zidovudine 
1HA9 unconjugated 
1HA9 doxorubicin 
1HA9 rasagiline 
1HA9 zidovudine 

 

 

Figure S1. The arrangement of the MD simulation systems: starting from the top of the 
phosphatidylcholine (POPC) membrane bilayer. 
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Figure S2. The 1000-ns MD simulation of the unconjugated penetratin (PDB ID: 1KZ0) in the 
POPC membrane model: the RMSD of α the carbon atoms plotted against the simulation time 
(a), the number of hydrogen bonds within the peptide plotted against the simulation time (b), 
the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of 
the membrane. 



 

Figure S3. The 1000-ns MD simulation of the unconjugated 6,14-Phe-penetratin (PDB ID: 
1KZ2) in the POPC membrane model: the RMSD of the α-carbon atoms plotted against the 
simulation time (a), the number of hydrogen bonds within the peptide plotted against the 
simulation time (b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – 
starting from the top of the membrane. 



 

Figure S4. The 1000-ns MD simulation of the unconjugated dodeca-penetratin (PDB ID: 
1KZ5) in the POPC membrane model: the RMSD of the α-carbon atoms plotted against the 
simulation time (a), the number of hydrogen bonds within the peptide plotted against the 
simulation time (b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – 
starting from the top of the membrane. 



 

Figure S5. The 1000-ns MD simulation of the penetratin–doxorubicin conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 



 

Figure S6. The 1000-ns MD simulation of the of 6,14-Phe-penetratin–doxorubicin conjugate 
in the POPC membrane model: the RMSD of the α-carbon atoms plotted against the 
simulation time (a), the number of hydrogen bonds within the peptide plotted against the 
simulation time (b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – 
starting from the top of the membrane. 



 

Figure S7. The 1000-ns MD simulation of the of dodeca-penetratin–doxorubicin conjugate in 
the POPC membrane model: the RMSD of the α-carbon atoms plotted against the simulation 
time (a), the number of hydrogen bonds within the peptide plotted against the simulation time 
(b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top 
of the membrane. 

 



 

Figure S8. The 1000 ns MD simulation of the penetratin–rasagiline conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S9. The 1000-ns MD simulation of the of 6,14-Phe-penetratin–rasagiline conjugate in 
the POPC membrane model: the RMSD of the α-carbon atoms plotted against the simulation 
time (a), the number of hydrogen bonds within the peptide plotted against the simulation time 
(b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top 
of the membrane. 

 



 

Figure S10. The 1000-ns MD simulation of the of the dodeca-penetratin–rasagiline conjugate 
in the POPC membrane model: the RMSD of α the carbon atoms plotted against the 
simulation time (a), the number of hydrogen bonds within the peptide plotted against the 
simulation time (b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – 
starting from the top of the membrane. 

 



 

Figure S11. The 1000-ns MD simulation of the penetratin–zidovudine conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S12. The 1000-ns MD simulation of the 6,14-Phe-penetratin–zidovudine conjugate in 
the POPC membrane model: the RMSD of α the carbon atoms plotted against the simulation 
time (a), the number of hydrogen bonds within the peptide plotted against the simulation time 
(b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top 
of the membrane. 

 



 

Figure S13. The 1000-ns MD simulation of the dodeca-penetratin–zidovudine conjugate in 
the POPC membrane model: the RMSD of α the carbon atoms plotted against the simulation 
time (a), the number of hydrogen bonds within the peptide plotted against the simulation time 
(b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top 
of the membrane. 

 



 

Figure S14. The 1000-ns MD simulation of the unconjugated Kalata B1 (PDB ID: 1NB1) in 
the POPC membrane model: the RMSD of the α-carbon atoms plotted against the simulation 
time (a), the number of hydrogen bonds within the peptide plotted against the simulation time 
(b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top 
of the membrane. 

 



 

Figure S15. The 1000 ns MD simulation of the unconjugated SFTI-1 (PDB ID: 1JBL) in the 
POPC membrane model: the RMSD of the α-carbon atoms plotted against the simulation time 
(a), the number of hydrogen bonds within the peptide plotted against the simulation time (b), 
the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of 
the membrane. 

 



 

Figure S16. The 1000-ns MD simulation of the unconjugated MCoTI-II (PDB ID: 1HA9) in 
the POPC membrane model: the RMSD of the α-carbon atoms plotted against the simulation 
time (a), the number of hydrogen bonds within the peptide plotted against the simulation time 
(b), the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top 
of the membrane. 

 



 

Figure S17. The 1000-ns MD simulation of the Kalata B1–doxorubicin conjugate in P the 
OPC membrane model: the RMSD of the α-carbon atoms plotted against the simulation time 
(a), the number of hydrogen bonds within the peptide plotted against the simulation time (b), 
the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of 
the membrane. 

 



 

Figure S18. The 1000-ns MD simulation of the SFTI-1–doxorubicin conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S19. The 1000-ns MD simulation of the MCo-TI-II–doxorubicin conjugate in the 
POPC membrane model: the RMSD the of α-carbon atoms plotted against the simulation time 
(a), the number of hydrogen bonds within the peptide plotted against the simulation time (b), 
the Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of 
the membrane. 

 



 

Figure S20. The 1000-ns MD simulation of the Kalata B1–rasagiline conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S21. The 1000-ns MD simulation of the SFTI-1–rasagiline conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S22. The 1000-ns MD simulation of the MCo-TI-II–rasagiline conjugate in the POPC 
membrane model: the RMSD of α the carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S23. The 1000-ns MD simulation of the Kalata B1–zidovudine conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S24. The 1000-ns MD simulation of the SFTI-1–zidovudine conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 



 

Figure S25. The 1000-ns MD simulation of the MCoTI-II–zidovudine conjugate in the POPC 
membrane model: the RMSD of the α-carbon atoms plotted against the simulation time (a), 
the number of hydrogen bonds within the peptide plotted against the simulation time (b), the 
Ramachandran plot of the peptide at 0 ns (c) and at 1000 ns (d) – starting from the top of the 
membrane. 

 


