
Fig S1: The Ramachandran plot of the refined CD30 structure.  



Fig S2: The Ramachandran plot of the refined CD15 structure.  
 



Fig S3: The Ramachandran plot of the refined SARS-CoV-2 M protein structure.  
 



Fig S4 : Refined 3D model EBV_LMP1 
 



Fig S5: The Ramachandran plot of the refined 3D model EBV LMP1 structure.  
 



Fig S6: The Ramachandran plot of the RaptorX 3D model EBV LMP1 structure.  



Figure S7: 2D representation of Spike-RBD interacting with hACE2 (PDB: 6LZG). Interactions between Spike-RBD (Chain B)   
 and hACE2 (Chain B) provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-
circles denote hydrophobic interactions made by hACE2 and Pink semi-circles represent hydrophobic hydrophobic 
interactions made by the Spike-RBD. 



Figure S8: The four combined regions of Spike-RBD.The 3D structure of Spike-RBD(PDB: 6LZG ,Chain B) (Grey) and 

residues of  four important regions R1- Lys417,Tyr449, Tyr453 (Red); R2-Gln498- Tyr502 (Blue); R3-Gln474, Ala475, 

Phe486, Asn487 (Black); R4-Gly 496, Gln 493 ( green)  



Fig S9: 2D representation of CD15 (Chain A) docking residues with Spike RBD (Chain B)  Complex 3 , provided by the  
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by CD15 and Pink semi-circles represent hydrophobic hydrophobic interactions made by the Spike-RBD. 
 



Fig S10 2D representation of CD15 (Chain A) docking residues with Spike RBD (Chain B), Complex 4 provided by the  
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, gray semi-circles denote hydrophobic interactions  
made by CD15 and Pink semi-circles represent hydrophobic hydrophobic interactions made by the Spike-RBD. 
 



Fig S11 2D representation of CD15 (Chain A) docking residues with Spike RBD (Chain B), Complex 6 provided by the  
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD15 and Pink semi-circles represent hydrophobic hydrophobic interactions made by the Spike-RBD. 
 



Fig S12 2D representation of CD27/ TNFRSF7 (Chain A) docking residues with Spike RBD (Chain B), Complex 8, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD27/ TNFRSF7 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 
   



Fig S13: 2D representation of CD27/ TNFRSF7 (Chain A) docking residues with Spike RBD (Chain B), Complex 9, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD27/ TNFRSF7 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 



Fig S14: 2D representation of CD30 (Chain A) docking residues with Spike RBD (Chain B), Complex 5, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD30 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 



Fig S15: 2D representation of CD30 (Chain A) docking residues with Spike RBD (Chain B), Complex 3, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD30 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 



Fig S16: 2D representation of CD40 (Chain A) docking residues with Spike RBD (Chain B), Complex 8, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD40 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 



Fig S17: 2D representation of CD40 (Chain A) docking residues with Spike RBD (Chain B), Complex 9, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD40 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 



Fig S18: 2D representation of CD40 (Chain A) docking residues with Spike RBD (Chain B), Complex 3, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by CD40 and Pink semi-circles represent hydrophobic interactions made by the Spike-RBD. 



Fig S19: 2D representation of CD45 (Chain A) docking residues with Spike RBD (Chain B), Complex 8, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions  
made by Spike-RBD and Pink semi-circles represent hydrophobic interactions made by the CD45. 



Fig S20: 2D representation of CD80 (ChainA) docking residues with Spike RBD (Chain B) Complex 3, provided by the LIGPLOT 
v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions made by 
CD80 and Pink semi-circles represent hydrophobic interactions made by the Spike RBD 



Fig S21: 2D representation of CD80 (Chain A) docking residues with Spike RBD (Chain B) Complex 9, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by CD80 and Pink semi-circles represent hydrophobic interactions made by the Spike RBD 
 



Fig S22: 2D representation of CD86 ( Chain A) docking residues with Spike RBD Chain B)Complex 2, provided by the LIGPLOT 
v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions made by 
CD86 and Pink semi-circles represent hydrophobic interactions made by the Spike RBD 



Fig S23: 2D representation of CD86 (Chain A) docking residues with Spike RBD (Chain B) Complex 9, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by CD86 and Pink semi-circles represent hydrophobic interactions made by the Spike RBD . 
 



Fig S24: 2D representation of CD95 (Chain F) docking residues with Spike RBD (Chain B) Complex 2, provided by the LIGPLOT 
v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions made Spike 
RBD by and Pink semi-circles represent hydrophobic interactions made by the CD95. 
 



Fig S25: 2D representation of CD95 (Chain F) docking residues with Spike RBD (Chain B) Complex 10, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made Spike RBD by and Pink semi-circles represent hydrophobic interactions made by the CD95. 
 



Fig S26: 2D representation of CTLA4/CD152 (Chain A) docking residues with Spike RBD  (Chain B) Complex 2, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by CTLA4/CD152 and Pink semi-circles represent hydrophobic interactions made by the Spike RBD. 



Fig S27: 2D representation of CTLA4/CD152 (Chain A) docking residues with Spike RBD  (Chain B) Complex 3, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by CTLA4/CD152 and Pink semi-circles represent hydrophobic interactions made by the Spike RBD. 
 



Fig S28: 2D representation of interacting residues between GCP2-GCP3 (PDB: 6V6B , Chain C: GCP2 & Chain B: GCP3 ), 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by GCP3 and Pink semi-circles represent hydrophobic interactions made by the GCP2. 
 



Fig S29: 2D representation of interacting residues between GCP2-TUBG1 (PDB: 6V6S , Chain C: GCP2 & Chain c: TUBG1). 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions made by the TUBG1. 
 



Fig S30: Representing the interacting residues between GCP2-TUBG1 (PDB: 6V6S , Chain C: GCP2 & Chain c: TUBG1) and its 
corresponding residues in PDB ID 6V6B (Chain C) and PDB ID 6V5V (Chain g) 



Fig S31: 2D representation of interacting residues between GCP3-TUBG1 (PDB: 6V6S , Chain B: GCP2 & Chain b: TUBG1). 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by GCP3 and Pink semi-circles represent hydrophobic interactions made by the TUBG1. 
 



Fig S32: Representing the interacting residues between GCP3-TUBG1 (PDB: 6V6S , Chain B: GCP2 & Chain b: TUBG1) and its 
corresponding residues in PDB ID 6V6B (Chain C) and PDB ID 6V5V (Chain g) 



Fig S33: 2D representation of interacting residues between GCP2 (Chain C) and CoV-2 M Protein (Chain A), Complex 7, 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions made by the CoV-2 M Protein . 
 



Fig S34: 2D representation of interacting residues between GCP2 (Chain C) and CoV-2 M Protein (Chain A), Complex 3, 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions made by the CoV-2 M Protein . 
 



Fig S35: 2D representation of interacting residues between GCP2 (Chain C) and Orf3a (Chain A), Complex 4, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by GCP2 and Pink semi-circles represent hydrophobic interactions made by the Orf3a . 
 



Fig S36: 2D representation of interacting residues between GCP3 (Chain B) and Orf3a (Chain A), Complex 7, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by GCP3 and Pink semi-circles represent hydrophobic interactions made by the Orf3a . 
 



Fig S37: 2D representation of interacting residues between GCP3 (Chain B) and Orf3a (Chain A), Complex 3, provided by 
the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by GCP3 and Pink semi-circles represent hydrophobic interactions made by the Orf3a . 
 



Fig S38: 2D representation of interacting residues between GCP2 (At GCP2 residues that interact with TUBG1) (Chain C) 
and M Protein  (Chain A), Complex 5, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions 
made by the M Protein. 
 



Fig S39: 2D representation of interacting residues between GCP2 (At GCP2 residues that interact with TUBG1) (Chain C) 
and M Protein  (Chain A), Complex 1 , provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions 
made by the M Protein. 
 



Fig S40: 2D representation of interacting residues between GCP3 ( AtGCP3 residues that interact with TUBG1) (Chain B) 
and M Protein  (Chain A), Complex 1, , provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen 
bonds, grey semi-circles denote hydrophobic interactions made by GCP3 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 
 



Fig S41: 2D representation of interacting residues between GCP3 ( AtGCP3 residues that interact with TUBG1) (Chain B) 
and M Protein  (Chain A), Complex 5, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by GCP3 and Pink semi-circles represent hydrophobic interactions 
made by the M Protein. 
 



Fig S42: 2D representation of interacting residues between GCP2 (At GCP2 residues that interact with TUBG1) (Chain C) 
and Orf3a (Chain A), Complex 3, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions 
made by the Orf3a. 
 



Fig S43: 2D representation of interacting residues between GCP2 (At GCP2 residues that interact with TUBG1) (Chain C) 
and Orf3a (Chain A), Complex 9, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by GCP2 and Pink semi-circles represent hydrophobic interactions 
made by the Orf3a. 
 



Fig S44: 2D representation of interacting residues between GCP3 ( At GCP3 residues that interact with TUBG1) (Chain B) 
and Orf3a (Chain A), Complex 1, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by GCP3 and Pink semi-circles represent hydrophobic interactions 
made by the Orf3a. 
 



Fig S45: 2D representation of interacting residues between GCP3 ( At GCP3 residues that interact with TUBG1) (Chain B) 
and Orf3a (Chain A), Complex 3. provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by GCP3 and Pink semi-circles represent hydrophobic interactions 
made by the Orf3a. 
 



Fig S46: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP2 ) (Chain g) 
and M Protein (Chain A), Complex 1, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 
 



Fig S47: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP2 ) (Chain g) 
and M Protein (Chain A), Complex 7, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 
 



Fig S48: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP2 ) (Chain g) 
and M Protein (Chain A), Complex 8, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 
 



Fig S49: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP3 ) (Chain g) 
and M Protein (Chain A), Complex 1, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 



Fig S50: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP3 ) (Chain g) 
and M Protein (Chain A), Complex 8, provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 
 



Fig S51: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP3 ) (Chain g) 
and M Protein (Chain A), Complex 9,provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, 
grey semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic 
interactions made by the M Protein. 



Fig S52: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP2 ) (Chain g) 
and orf3a (Chain A), Complex 3 provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic interactions 
made by the orf3a. 
 



Fig S53: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP2 ) (Chain g) 
and orf3a (Chain A), Complex 1,provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic interactions 
made by the orf3a. 
 



Fig S54: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP3 ) (Chain g) 
and orf3a (Chain A), Complex 1,provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic interactions 
made by the orf3a. 
 



Fig S55: 2D representation of interacting residues between TUBG1 ( At TUBG1 residues that interact with GCP3 ) (Chain g) 
and orf3a (Chain A), Complex 3,provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey 
semi-circles denote hydrophobic interactions made by TUBG1 and Pink semi-circles represent hydrophobic interactions 
made by the orf3a. 
 



Fig S56: 2D representation of interacting residues between LMP-1 (Chain Y)  and 3CLpro/Mpro (Chain A) complex 1, 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by 3CLpro/Mpro and Pink semi-circles represent hydrophobic interactions made by the LMP1. 



Fig S57: 2D representation of interacting residues between LMP-1 (Chain Y)  and 3CLpro/Mpro (Chain A) complex 9, 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by 3CLpro/Mpro and Pink semi-circles represent hydrophobic interactions made by the LMP1. 



Fig S58: 2D representation of interacting residues between LMP-1 (Chain Y)  and 3CLpro/Mpro (Chain A) complex 10, 
provided by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by 3CLpro/Mpro and Pink semi-circles represent hydrophobic interactions made by the LMP1. 



Fig S59: 2D representation of interacting residues between LMP-1 (Chain Y)  and nsp7 (Chain A) complex 6, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by LPM1 and Pink semi-circles represent hydrophobic interactions made by the nsp7. 



Fig S60: 2D representation of interacting residues between LMP-1 (Chain Y)  and nsp7 (Chain A) complex 7, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by LPM1 and Pink semi-circles represent hydrophobic interactions made by the nsp7. 



Fig S61: 2D representation of interacting residues between LMP-1 (Chain Y)  and nsp7 (Chain A) complex 8, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by LPM1 and Pink semi-circles represent hydrophobic interactions made by the nsp7. 



Fig S62: 2D representation of interacting residues between LMP-1 (Chain Y)  and nsp10 (Chain B) complex 2, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by LPM1 and Pink semi-circles represent hydrophobic interactions made by the nsp10. 



Fig S63: 2D representation of interacting residues between LMP-1 (Chain Y)  and nsp10 (Chain B) complex 8, provided by the 
LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic interactions 
made by LPM1 and Pink semi-circles represent hydrophobic interactions made by the nsp10. 



Fig S64: 2D representation of interacting residues between LMP-1 (Chain Y)  and CoV-2 Spike (Chain B) complex 6, provided 
by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by CoV-2 Spike and Pink semi-circles represent hydrophobic interactions made by the LMP1. 



Fig S65: 2D representation of interacting residues between LMP-1 (Chain Y)  and CoV-2 Spike (Chain B) complex 7, provided 
by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by CoV-2 Spike and Pink semi-circles represent hydrophobic interactions made by the LMP1. 



Fig S66: 2D representation of interacting residues between LMP-1 (Chain Y)  and CoV-2 Spike (Chain B) complex 8, provided 
by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by CoV-2 Spike and Pink semi-circles represent hydrophobic interactions made by the LMP1. 



Fig S67: 2D representation of interacting residues between PD-1 (Chain G)  and CoV-2 Spike (Chain B) complex 2, provided 
by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by CoV-2 Spike and Pink semi-circles represent hydrophobic interactions made by the PD-1. 



Fig S68: 2D representation of interacting residues between PD-1 (Chain G)  and CoV-2 Spike (Chain B) complex 7, provided 
by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by CoV-2 Spike and Pink semi-circles represent hydrophobic interactions made by the PD-1.. 



Fig S69: 2D representation of interacting residues between PD-1 (Chain G)  and CoV-2 Spike (Chain B) complex 8, provided 
by the LIGPLOT v.2.2 software. Olive Green lines represent hydrogen bonds, grey semi-circles denote hydrophobic 
interactions made by CoV-2 Spike and Pink semi-circles represent hydrophobic interactions made by the PD-1. 




