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Figure S1. Docking validations using pose selection. The co-crystallized ligand for H1N1 

(PDB ID: 3B7E) and H5N1 (PDB ID: 2HU4) was docked (blue) and superimposed with their 

co-crystallized (green) structure.  

 



 

Figure S2. Conserved hydrogen-bonding interactions between water atoms, H2 and H3 

anchors in the 150-cavity. (A) Conserved water atoms observed from the 150-closed form 

structures in the H1 anchor (PDB codes 3B7E, 1ING, 2AEP, 2HU4, 3CKZ, 2HTW, 1V0Z, 1BJI, 

1NCD, 1NSB, and 1B9S). (B) Hydrogen-bonding networks observed from the 150-open form 

structures (PDB codes 3BEQ and 2HTU) in the H2 anchor. The red spheres indicate the water 

atoms. The hydrogen bonds are presented by green dash.  

  



 

Figure S3. Relationship between anchors and moieties of known inhibitors. The known 

inhibitors include GS4071, zanamivir, zanamivir analogues, and ATA obtained from BindingDB. 

The cells are colored yellow and show favorable moiety of inhibitor in the anchors. 

 

  



 

Figure S4. Inhibitor analogues display importance of 150-cavity interaction. 2D structures 

and 3D docking pose of analogous compounds NSC148367 (A) and NSC47716 (B) listed as 

shown. The NA active site has a reduced affinity towards the analogous compounds in the 150-

cavity site. Furthermore, the compounds did not show sufficient interactions with the sialic site 

anchors.  

  



 

Figure S5. Total energy from MD simulation. The total energy from the three identified 

compounds, co-crystalized ligand (Zanamivir), and absence of ligand was calculated across 

10,0000 ps. All structures began to show stable energy at 8,000 ps.   

  



 

Figure S6. Identified inhibitors have novel structures. A similarity matrix of the three 

identified inhibitors, the three in-house compounds and compared and clustered to known NA 

inhibitors from BindingDB. Compounds most similar are colored red, while least similar are 

colored blue. Black box highlights location of zoomed location. Compound names are listed in 

zoomed section as shown.  

  



 

Figure S7. Main steps for constructing a site-moiety map. (A) Top-ranked compounds 

selected by iGEMDOCK. (B) Protein-compound interaction profile for identifying consensus 

interactions between moieties of screening compounds and residues of pockets. (C) Examples 

of moieties that consistently interacted with residues of pockets. (D) Site-moiety map of NA 

using H1N1 NA as the example. The map consisted of eight anchors including conserved 

interacting residues, moiety preferences, and interaction types. Negatively charged, hydrogen-

bonding, and van der Waals anchors are colored red, green, and grey, respectively. 

 


