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MATERIAL AND METHODS OF MD 

The coordinate structure of gag-polyprotein (PDB: 5TSX, 5HGL), was collected 

from RCSB website (https://www.rcsb.org) for ligand-protein complex 

interaction analysis. The computational work was performed using 

Schrodinger software.  

Preparation of protein and ligand structure 

These downloaded structures prepared prior to docking to remove structural 

errors [1]. The compounds Ⅰ-19 and PF-74 were prepared by Ligprep tool prior 

to docking [2]. Schrödinger suite inbuilt Epik module was also used to predict 

the ionization states of all compounds at pH 7 ± 2 as well as tautomers 

generated [3]. This in-silico study was done under OPLS2005 forcefield. 



Molecular docking of designed chemical library 

Site specific molecular docking of both compounds against HIV-1 capsid 

protein performed at XP precision using the Glide module of Schrödinger suite 

[4]. The binding site of capsid protein (PDB: 5TSX) was defined in reference of 

PDB: 5HGL. The Van der Waals radii scaling factor and partial charge cutoff 

was 0.8 and 0.15 used for docking, respectively. The binding free energy for 

these three complexes were also calculated by prime mmGBSA [5]. 

Molecular Dynamics (MD) Simulation 

In order to further verify the accuracy of docking observations, these both 

complexes of compound Ⅰ-19 and PF-74 with capsid protein were selected for 

extensive 100ns MD simulation. Both the complexes were introduced into 

Desmond software to study the binding stability of both compounds within 

their respective complex [6]. These complexes were solvated in TIP3P water 

model and Na+ ions are added to neutralize both complexes. The stereo-chemical 

geometry of 5TSX protein residues was measured by Ramachandran map by procheck 

[7]. 
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 MATERIAL AND METHODS OF SPR 

IgG b12 anti-HIV-1 gp120; was obtained through the NIH AIDS Reagent 

Program, Division of AIDS, NIAID, NIH: Anti-HIV-1 gp120 Monoclonal 

(IgG1 b12) from Dr. Dennis Burton and Carlos Barbas); p24 was produced in-

house as previously described[1]. Briefly, a vector containing C-terminally His-

tagged HIV-1NL4-3CA (a gift from Dr. Eric Barklis, Oregon Health and Science 

University, Portland, OR) was transformed into BL21-Codon Plus (DE3)-RIL 

Competent Cells (Agilent Technologies, Wilmington, DE) and grown up in 

autoinduction ZYP-5052 medium overnight with shaking (225 rpm) at 30°C[2]. 

Bacterial cultures were spun down at 7000 rpm, and the supernatant was 

discarded. Cell pellets were resuspended in PBS and lysed via sonication. The 



resultant supernatant was clarified and immediately applied to a Talon cobalt 

resin affinity column (Clonetech Laboratories, Mountain View, CA). Protein 

was eluted using 1X PBS with 250mM imidazole. Purified CA-H6 monomers 

were dialyzed overnight into 20mM Tris-HCl pH 8.0 at 4°C, concentrated to 

120µM, flash-frozen in liquid nitrogen, aliquoted, and stored at -80°C. The CA 

hexamer was generated by introducing mutations at the following sites: 

A14C, E45C, W184A, and M185A through site-directed mutagenesis 

(Stratagene). While the A14C, E45C mutations stabilize the CA hexamer, the 

W184A, and M185A prevent further oligomerization of hexamers into CA 

cones and tubes. The CA hexamer construct was expressed and purified 

following the same protocol as described above. After purification, the CA-H6 

hexamers were dialyzed into 200mM ß-ME followed by sequential dialyzes to 

remove the ß-ME to allow for hexamer assembly slowly. 
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3. Original spectra of compounds. 

 

 

MS spectrum of I-2 

 



 

1H-NMR of I-2 

 

 

 

 

MS spectrum of I-3 



 

 

1H-NMR of I-3 

 



 

MS spectrum of I-4 

 

 



1H-NMR of I-4 

 

 

MS spectrum of I-5 

 



 

1H-NMR of I-5 

 

 



 

MS spectrum of I-6 

 

 

1H-NMR of I-6 



 

13C-NMR of I-6 

 

 

MS spectrum of I-7 



 

1H-NMR of I-7 

 

 



13C-NMR of I-7 

 

 

 

 

 

 

MS spectrum of I-8 

 



 

1H-NMR of I-8 

 

 



13C-NMR of I-8 

 

 

MS spectrum of I-9 

 

 



 

1H-NMR of I-9 

 

13C-NMR of I-9 



 

 

MS spectrum of I-10 

 



 

1H-NMR of I-10 

 

 

 



13C-NMR of I-10 

 

 

 

MS spectrum of I-11 



 

1H-NMR of I-11 

 

MS spectrum of I-12 

 



 

1H-NMR of I-12 

 

 



13C-NMR of I-12 

 

 

 

MS spectrum of I-13 

 

 



1H-NMR of I-13 

 

 

13C-NMR of I-13 

 

 



MS spectrum of I-14 

 

 

1H-NMR of I-14 

 



 

13C-NMR of I-14 

 

 

 



 

1H-NMR of I-15 

 

 

MS spectrum of I-16 

 



 

1H-NMR of I-16 

 

 



13C-NMR of I-16 

 

MS spectrum of I-17 

 

 

1H-NMR of I-17 



 

 

13C-NMR of I-17 

 

 

MS spectrum of I-18 

 



 

1H-NMR of I-18 

 

 

13C-NMR of I-18 

 



 

 

1H-NMR of I-19 

 



 

13C-NMR of I-19 

 

 

 

 



MS spectrum of I-20 

 

 

1H-NMR of I-20 



 

13C-NMR of I-20 

 

 

1H-NMR of I-21 



 

1H-NMR of I-22 

 

 



13C-NMR of I-22 

 

 

 

 

1H-NMR of I-23 
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