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48 Abstract
49 Vitis vinifera Egyptian edible leaves extract, loaded on Soybean lecithin, cholesterol, and Carbopol 
50 gel preparation (VVL-liposomal gel), was prepared to maximize the in vivo wound healing, and anti-MRSA 
51 activities for the crude extract, using an excision wound model, focusing on TLR-2, MCP-1, CXCL-1, CXCL-
52 2, IL-6 and IL-1β, and MRSA (wound infection model, and peritonitis infection model). VVL-liposomal gel 
53 was stable with significant drug entrapment efficiency reached 88%±3; zeta potential value ranging from -
54 50 to -63, and size from 50-200µm nm diameter. The in vivo evaluation proved the ability of VVL-liposomal 
55 gel to gradually release the drugs in a sustained manner with higher complete wound healing effect and 
56 tissue repair after 7 days administration, with significant decrease in bacterial count, comparing with the 
57 crude extract. Phytochemical investigation of leaves crude extract yielded fourteen compounds: two new 
58 stilbenes (1, 2), with twelve known ones (3-14). Furthermore, a computational study was conducted to 
59 identify the genes and possible pathways responsible for the anti-MRSA activity of the isolated 
60 compounds. Accompanied with inverse docking to identify the most likely molecular targets that could 
61 mediate the extract's antibacterial activity. Gyr-B was discovered to be the best target for compounds 1 and 
62 2. Hence, VVL-liposomal gel can be used as novel anti-dermatophytic agent with potent wound healing, 
63 anti-MRSA capacity, which paving the way for future clinical research.
64
65 Keywords: Vitis vinifera, MRSA, TLR-2, wound healing, docking, Gyr-B.
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Figure S1. 1H NMR spectrum of compound 1 measured in CDCL3-d at 400 MHz



Figure S2. DEPT-Q NMR spectrum of compound 1 measured in CDCL3-d at 100 MHz



Figure S3. HSQC spectrum of compound 1 measured in CDCL3-d  



Figure S4. HMBC spectrum of compound 1 measured in CDCL3-d   
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Figure S5. 1H NMR spectrum of compound 2 measured in CDCL3-d at 400 MHz



Figure S6. DEPT-Q NMR spectrum of compound 2 measured in CDCL3-d at 100 MHz



Figure S7. HSQC spectrum of compound 2 measured in CDCL3-d  



Figure S8. HMBC spectrum of compound 2 measured in CDCL3-d



Figure S9. 1H NMR spectrum of compound 3 measured in DMSO-d6 at 400 MHz



Figure S10. DEPT-Q NMR spectrum of compound 3 measured in DMSO-d6 at 100 MHz



Figure S11. 1H NMR spectrum of compound 4 measured in CD3OD-d4 400 MHz



Figure S12. DEPT-Q NMR spectrum of compound 4 measured in CD3OD-d4 at 100 MHz



Figure S13. 1H NMR spectrum of compound 5 measured in CD3OD-d4 at 400 MHz



Figure S14. DEPT-Q NMR spectrum of compound 5 measured in CD3OD-d4 at 100 MHz



Figure S15. 1H NMR spectrum of compound 6 measured in CD3OD-d4 at 400 MHz



 

Figure S16. DEPT-Q NMR spectrum of compound 6 measured in CD3OD-d4 at 100 MHz
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Figure S17. 1H NMR spectrum of compound 7 measured in CD3OD-d4 at 400 MHz
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Figure S18. DEPT-Q NMR spectrum of compound 7 measured in CD3OD-d4 at 100 MHz
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Figure S19. 1H NMR spectrum of compound 8 measured in CD3OD-d4 at 400 MHz



Figure S20. DEPT-Q NMR spectrum of compound 8 measured in CD3OD-d4 at 100 MHz



Figure S21. 1H NMR spectrum of compound 9 measured in DMSO-d6 at 400 MHz
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Figure S22. DEPT-Q NMR spectrum of compound 9 measured in DMSO-d6 at 100 MHz



Figure S23. 1H NMR spectrum of compound 10 measured in CDCL3-d  at 400 MHz



Figure S24. DEPT-Q NMR spectrum of compound 10 measured in CDCL3-d  at 100 MHz



Figure S25. 1H NMR spectrum of compound 11 measured in DMSO-d6 at 400 MHz



Figure S26. DEPT-Q NMR spectrum of compound 11 measured in DMSO-d6 at 100 MHz
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Figure S27. 1H NMR spectrum of compound 12 measured in CDCL3-d at 400 MHz
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Figure S28. DEPT-Q NMR spectrum of compound 12 measured in CDCL3-d at 100 MHz
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Figure S29. 1H NMR spectrum of compound 13 measured in CD3OD-d4 at 400 MHz



Figure S30. DEPT-Q NMR spectrum of compound 13 measured in CD3OD-d4 at 100 MHz



Figure S31.1H NMR spectrum of compound 14 measured in CDCL3-d  at 400 MHz



Figure S32. DEPT-Q NMR spectrum of compound 14 measured in CDCL3-d  at 100 MHz



Methods

Biological activity predictions using (PASS) software

The neural network-based software Prediction of Activity Spectra for Substances (PASS) [1] (www.way2drug.com) was used for 

further prioritization of the antimalarial activity of the suggested compounds (1–6). This software can predict > 4000 types of 

pharmacological and toxicological activities including their mechanism of action, with approximately 85% as acceptable precision, 

depending on the submitted compound structures that were subsequently screened utilizing the structure–activity relationship database 

(SARBase). The prediction results were expressed as probability scores (probably active “Pa” or probably inactive “Pi”). These 

calculated probability scores were determined by linking the structure and functional groups features in the tested molecules that 

matched or mismatched the specific activities listed in the software-associated database. The higher the Pa values, the more probable 

the compound to display the suggested pharmacological activity on a scale of 0–1. Pa values higher than 0.5 mean high experimental 

chance of the suggested pharmacological activity.

Molecular Docking 

AutoDock Vina software was used in all molecular docking experiments [2]. All isolated compounds were docked against the Mpro 

crystal structure (PDB codes: 4PD4) [3]. The binding site was determined according to the enzyme’s co-crystallized ligand. The co-

ordinates of the grid box were: x = 76.11; y = -44.04; z = 23.45. The size of the grid box was set to be 10 Å. Exhaustiveness was set to 

be 24. Ten poses were generated for each docking experiment. Docking poses were analyzed and visualized using Pymol software [2].



References

1- Lagunin, A., Stepanchikova, A., Filimonov, D. & Poroikov, V. PASS: Prediction of activity spectra for biologically active 

substances. Bioinformat. 16, 747–748 (2000).

2- Seeliger, D.; de Groot, B.L. Ligand docking and binding site analysis with PyMOL and Autodock/Vina. J. Comput. Aided Mol. 

Des. 2010, 24, 417–422.

3- Zhang, J., Yang, Q., Romero, J. A. C., Cross, J., Wang, B., Poutsiaka, K. M., ... & Dolle, R. E. (2015). Discovery of indazole 

derivatives as a novel class of bacterial gyrase B inhibitors. ACS medicinal chemistry letters, 6(10), 1080-1085.  


