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Homology Modeling SARS-COV-2 proteins 

c1yo4A [NMR structure of the SARS coronavirus orf 7a coded X42 protein 

(clyo4A), residues 16–98] for orf 7a protein of SARS-CoV-2 (identity: 92%, coverage: 

69%); d1xaka [x-ray structure of the accessory protein X4 (ofr7), residues 23–42] for orf 8 

protein of SARS-CoV-2 at 1.80 angstroms resolution (identity: 30%, coverage: 15%); 

c1uw7A [[x-ray structure structure of the SARS coronavirus nsp9 protein (clyo4A) at 3.0 

angstroms resolution, residues 1–113] for nsp9 protein of SARS-CoV-2 (identity: 97%, 

coverage: 99%); c6irwA [crystal structure of the human cap-specific adenosine2 

methyltransferase bound to SAH, residues 258–285] for nsp6 protein of SARS-CoV-2 

(identity: 29%, coverage: 9%); c4yptA [x-ray structure of three tandemly linked domains 

of nsp3 from murine2 hepatitis virus at 2.60 angstroms resolution, residues 675-1053] for 

nsp3 protein of SARS-CoV-2 (identity: 27%, coverage: 19%); c2rhbD [Crystal structure 

of nsp15-h234a mutant-hexamer in 2 asymmetric unit, residues 1-344] for endoRNAse of 

SARS-CoV-2 (identity: 88%, coverage: 99%); d2o5ha1[NMB0513-like, residues 66–115] 

for ORF3a protein of SARS-CoV-2 (identity: 24%, coverage: 17%); c3sc0A [crystal 

structure of mmachc (1–238), a human b12 processing enzyme,2 complexed with 

methylcobalamin, residues 5–24] for membrane glycoprotein of SARS-CoV-2 (identity: 

25%, coverage: 9%); d1sska [Coronavirus RNA-binding domain, residues 23–180] for 

nucleocapsid phosphoprotein of SARS-CoV-2 (identity: 82%, coverage: 32%); (see for the 

homology models and Figure S1 for the template-target pairwise sequence alignments) 

 

 

 

 

 

 

 

 

 

 

http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/ed020da2346a9017/summary.html#d1xaka_
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/e754ef3c1fd76095/summary.html#c1uw7A_
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/37afa668c22fe241/summary.html#c6irwA_
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/66928c5a62b5dfe4/summary.html#c4yptA_
http://www.sbg.bio.ic.ac.uk/phyre2/html/flibview.cgi?pdb=d2o5ha1
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/77cff294c7bdfde2/summary.html#c3sc0A_
https://www.ncbi.nlm.nih.gov/protein/QHD43423.2


STABE1. The details of structure homology of SARS-CoV-2 proteins to human 

proteins 

Molecule Based PBD Model  Organism identify coverage 

ORF7a protein  Clyo4a SARS coronavirus 92% 69% 

ORF8 protein d1xaka SARS coronavirus 30% 15% 

nsp9 c1uw7A SARS coronavirus 97% 99% 

nsp6 c6irwA Human 29% 9% 

nsp3 c4yptA murine2 hepatitis virus  27% 19% 

endoRNAse  c2rhbD Virtus 88% 99% 

ORF3a protein d2o5ha1 - 24% 17% 

membrane glycoprotein  c3sc0A Human 25% 9% 

nucleocapsid phosphoprotein d1sska coronavirus 82% 37% 

The ramachandran plots details of the templates used to model the structure of 

SARS-COV-2 proteins. 

  Ramachandran plots of the modeled ORF7a proteins of SARS-COV-2 showed 

97.53% in the favored regions, ramachandran plots of the modeled ORF8 proteins of 

SARS-COV-2 showed 94.44% in the favored regions, ramachandran plots of the 

modeled nsp9 proteins of SARS-COV-2 showed 95.50% in the favored regions, 

ramachandran plots of the modeled nsp6 proteins of SARS-COV-2 showed 96.15% in 

the favored regions, ramachandran plots of the modeled nsp3 proteins of 

SARS-COV-2 showed 96.2% in the favored regions, ramachandran plots of the 

modeled endoRNAse proteins of SARS-COV-2 showed 99.12% in the favored 

regions, ramachandran plots of the modeled ORF3a protein proteins of SARS-COV-2 

showed 100% in the favored regions, ramachandran plots of the modeled membrane 

glycoprotein of SARS-COV-2 showed 100% in the favored regions, ramachandran 

plots of the modeled nucleocapsid phosphoprotein of SARS-COV-2 showed 98.20% in the 

favored regions. 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/protein/QHD43421.1
https://www.ncbi.nlm.nih.gov/protein/QHD43422.1
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/ed020da2346a9017/summary.html#d1xaka_
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/e754ef3c1fd76095/summary.html#c1uw7A_
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/37afa668c22fe241/summary.html#c6irwA_
https://www.ncbi.nlm.nih.gov/protein/YP_009725310.1
https://www.ncbi.nlm.nih.gov/protein/QHD43417.1
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/ff70a43bd947f89a/summary.html#d2o5ha1
https://www.ncbi.nlm.nih.gov/protein/QHD43419.1
http://www.sbg.bio.ic.ac.uk/phyre2/phyre2_output/77cff294c7bdfde2/summary.html#c3sc0A_
https://www.ncbi.nlm.nih.gov/protein/QHD43423.2
https://www.ncbi.nlm.nih.gov/protein/QHD43417.1
https://www.ncbi.nlm.nih.gov/protein/QHD43419.1
https://www.ncbi.nlm.nih.gov/protein/QHD43419.1
https://www.ncbi.nlm.nih.gov/protein/QHD43423.2


STABLE2. Ramachandran plots details of SARS-COV-2 proteins of SARS-CoV-2 

proteins structure 

Molecule Template  identify coverage favored 

region 

Rotamer 

Outliers 

ORF7a protein  1yo4.1.A 92% 69% 97.53% 0 

ORF8 protein d1xaka 30% 15% 94.44% 0 

nsp9 c1uw7A 97% 99% 95.50% 0 

nsp6 c6irwA 29% 9% 96.15% 4.35% 

nsp3 c4yptA 27% 19% 96.2% 0.3% 

endoRNAse  c2rhbD 88% 99% 99.12% 0% 

ORF3a protein d2o5ha1 24% 17% 100% 2.3% 

membrane glycoprotein  c3sc0A 25% 9% 100.00% 5.26% 

nucleocapsid phosphoprotein d1sska 82% 37% 98.20% 0.0% 

 

 

SFIGURE1: Ramachandran plots indicating the quality of the 3D structures of 

the SARS-COV-2 protein models. 
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    FIGURE 2. ElliPro predicted discontinuous B-cell epitopes of SARS-COV-2 



represented in 3D. The numbers of the predicted epitope regions for each protein 

correspond to the number of prediction in TABLE5.  

Sequence of Vaccine Construction 

EAAAKKAKFVAAWTLKAAAEAAAKGIINTLQKYYCRVRGGRCAVLSCLP

KEEQIGKCSTRGRKCCRRKKEAAAKAAYKLFIRQEEVAAYTLCFTLKRKAAY

AAYSPIFLIVAAAAYALLSDLQDLAAYFLLPSLATVAAYSAFAMMFVKAAYMP

ASWVMRIAAYVMYMGTLSYAAYLLLDDFVEIAAYSPFGHSLTLAAYIMRLWL

CWKAAYLSYFIASFRAAYLPKEITVATAAYLLLDRLNQLAAYKTFPPTEPKAAY

FPRGQGVPIAAYIPIQASLPFAAYGLMWLSYFIGPGPGHFYSKWYIRVGARKSG

PGPGIHFYSKWYIRVGARKGPGPGKGLNNLNRGMVLGSLGPGPGTAFGLVAE

WFLAYILGPGPGAAIMQLFFSYFAVHFGPGPGGLAKRFKESPFELEDGPGPGA

CFVLAAVYRINWITGPGPGKLIFLWLLWPVTLACGPGPGDDQIGYYRRATRRI

RGPGPGGKMKDLSPRWYFYYLGPGPGDFLEYHDVRVVLDFIGPGPGRGTTLK

EPCSSGPHPLADNKCCPDGVRSVSPKLFIREEELKKSSKTPEEHFIETISLAGSY

KDWSYSGQSTQLGIEFLKRGDKSVYYTSNPTTFHLDGEVITFDNLLRKKHCN

LLLLFKKSGTYEGNSPFHPLADNKKKSPIQYIDIGNYTVSCKKHFYSKWYIRV

GARKSAKKKGPKVKYLYFIKGLNNKKAGTTQTACTDDNALAYKKDFLELAM

DEFIERYKLKKTSPISEHDYQIGGYTEKKHVQIHTIDGSSGVVNPKKYRIGNYK

LNTDHSSSKKNGTITVEELKKLLEKKKSAAEASKKPRQKRTAKKEGALNTPK

DHIGTRNPKKTGALLAAGAAAKK 

SFIGURE 3. The sequence of 2019nCOV vaccine construct 



 

SFIGURE 4. The analysis of sequence homology of 2019nCOV vaccine construct  

 

 

 

 

 

 

 

 

 







SFIGURE 5. The templates were employed modeling of vaccine structure 

 

 

 





 

 

SFIGURE 6. The disorder regions and profile of constructed vaccine 

 



STABLE3. The details of five candidate models generated from the GalaxyRefine 

server  

GDT: global distance test; RMSD: The Root-mean-square deviation. 

Model GDT RMSD MolProbity Clashscore Poor rotamer Ramafavore 

Initial 1.0000 0.000 4.325 172.6 9.3 63.5 

MODEL 1 0.9922 0.260 2.049 8.9 0.3 89.1 

MODEL 2 0.9933 0.260 2.052 9.0 0.3 89.2 

MODEL 3 0.9957 0.234 2.107 10.1 0.3 88.6 

MODEL 4 0.9916 0.246 2.081 9.7 0.4 89.1 

MODEL 5 0.9896 0.268 2.033 8.6 0.3 89.2 



 

SFIGURE 7. The secondary structure of constructed vaccine mRNA 

 


