
● Binding energy of 2mer disulPAS to P-selectin: -4.41 kcal/mol
● Binding energy of heparin to P-selectin: -2.96 kcal/mol

● both ligands bound to similar spots on the proteins, indicating that the binding site of disulPAS and heparin are similar
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Sulfated Polyamidosaccharides as Heparin Mimetics

Polysaccharides are carbohydrates formed 

from linked monosaccharides. They play 

roles in energy storage, support, and 

signaling. One polysaccharide found in the 

bloodstream is heparin. Heparin binds to 

protein P-selectin and prevents blood 

clotting, which makes it useful in surgery 

and for treating medical conditions such as 

thrombosis. Due to this, there is a growing 

need for heparin mimetics. Two such 

mimetics are sulfated polyamidosaccharides 

(sulPAS and disulPAS), synthesized 

previously by Dr. Varghese of the Grinstaff 

Group3. To test the potency of these 

mimetics, I compared the binding affinity of 

disulPAS against a monomer of heparin 

using docking.
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Figure 4: Docking result of heparin (cyan) to P-selectin (magenta). 

Yellow spots represent the predicted binding site.

Results

Discussion and Conclusion 
Limitations to Computational Binding Software: 
● number of rotatable bonds → can only dock small units of 

the polymer 
● rigid protein → program does not consider interactions 

between protein and ligand after binding
● Absence of water/solvent → water/solvent will be present in 

real-life binding experiments
● Predetermined binding sites by using gridbox
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Figure 3: Synthesis of monosulPAS
Adapted from Reference 3

→ disulPAS has a higher binding affinity than heparin

Heparin is currently 
obtained from 
animals:
● batch to batch 

variability
● ethical concerns
● immune response

Need for synthetic 
routes

1. P-selectin (PDB: 1G1S) prepped via 

Autodock Tools:

a. Delete water

b. Add polar Hydrogens

c. Add Kollman charges

d. Repair missing atoms

2. Ligand (2mer disulPAS and heparin) 

drawn using MarvinSketch then built 

in Chimera with a SMILES string; save 

as .pdb file. 

3. Find minimal energy conformation by 

uploading .pdb text to PRODRG server.

4. Upload ligand via Autodock Tools and 

dock against the P-selectin.

a.  Gridbox with dimensions of 60, 

60, 60 and coordinates 75.589, 

75.88, 66.258. 

5. Analyze binding energy, RMSD, and 

hydrogen bonds formed using 

Autodock Tools.

Figure 5: Docking result of 2mer disulPAS (green) to P-selectin 

(magenta). Yellow spots represent the predicted binding site.

Experimental studies to confirm computational work:
● Bio-Layer Interferometry (BLI)
● protein crystallization
● in-vivo and in-vitro studies on the compound’s 

effectiveness in treating thrombosis. 

Figure 6: P-selectin 
(blue) with Calcium ions 
(green) necessary for 
binding.
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