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Bioinformatics analysis of ORF3a protein of SARS-CoV-2
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[ Abstract] Objective To analyze ORF3a protein in severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
by bioinformatics. Methods Amino acid sequence of ORF3a was obtained from UniProt. Physicochemical properties
of the protein were analyzed by ProtParam tool. Secondary and tertiary structures were predicted by SOPMA and
SWISS-MODEL. Hydrophobicity, signal peptide, and transmembrane region of ORF3a protein were analyzed by
PortScale, Signal IP 4. 0 Server, and TMHMM Server 2. 0. B cell and T cell surface epitopes as well as phosphoryl-
ation sites were predicted by ABCpred, SYFPEITHI and NetPHos 3. 1 Server. Antigenicity and allergenicity were
predicted by VaxiJenv 2. 0 and AlgPred server. Results ORF3a is a stable, hydrophobic protein with 3 transmem-
brane helical regions and 29 phosphorylation sites. It contains 275 amino acids and multiple T and B cell epitopes,
and is antigenic and non-allergenic. Conclusion ORF3a protein is structurally stable. It contains multiple T and B
cell epitopes, thus can provide basis for the study of SARS-CoV-2 multi-epitope vaccines.
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Figure 1 Amino acid position corresponding to secondary

structure of ORF3a
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Figure 2 Prediction of the tertiary structure of ORF3a protein
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Figure 3 Prediction of hydrophobicity of ORF3a protein B 4 ORF3a & 1 5 #5 B X 1

Figure 4 Prediction of transmembrane region of ORF3a protein
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Figure 6 Prediction of phosphorylation site of ORF3a protein
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Table 1 Prediction of B cell epitopes of ORF3a protein

F9 Fe 5l A U AR R AL G FR 31 BIGEERME B
1 QGEIKDATPSDFVRAT 17 0.94 11 TDTGVEHVTFFIYNKI 221 0. 81
2 TSPISEHDYQIGGYTE 176 0.93 11 LHSYFTSDYYQLYSTQ 203 0.81
3 HVQIHTIDGSSGVVNP 243 0.91 1 TNCYDYCIPYNSVTSS 151 0. 81
4 IGTVTLKQGEIKDATP 10 0. 90 12 GSSGVVNPVMEPIYDE 251 0.79
5 TIPIQASLPFGWLIVG 34 0.89 13 MEPIYDEPTTTTSVPL 260 0.77
5 YSTQLSTDTGVEHVTEF 215 0. 89 13 TSSIVITSGDGTTSPI 164 0.77
6 NKIVDEPEEHVQIHTI 234 0. 88 14 PLLYDANYFLCWHTNC 138 0.73
6 FVRIIMRLWLCWKCRS 120 0. 88 15 FVRATATIPIQASLPF 28 0.71
7 KCRSKNPLLYDANYFL 132 0.87 16 AGLEAPFLYLYALVYF 99 0. 69
8 TEKWESGVKDCVVLHS 190 0. 85 16 ASKIITLKKRWQLALS 59 0. 69
9 YFLCWHTNCYDYCIPY 145 0. 84 17 KRWQLALSKGVHFVCN 67 0. 65

10 YQIGGYTEKWESGVKD 184 0. 83 18 FVIVYSHLLLVAAGLE 87 0. 64
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Table 2 Prediction of T cell epitopes of ORF3a protein

A 2l AR SR (1 353 e 2l A A AR A 355
1 WLIVGVALL 45 30 7 IVGVALLAV 47 22
2 ALSKGVHFV 72 29 7 GLEAPFLYL 100 22
2 YLYALVYFL 107 29 7 STDTGVEHV 220 22
3 NLLLLFVTV 82 27 8 ALLAVFQSA 51 20
4 ALVYFLQSI 110 26 8 LLFVTVYSH 85 20
5 HLLLVAAGL 93 25 8 TVYSHLLLV 89 20
5 LLYDANYFL 139 25 8 APFLYLYAL 103 20
6 DLFMRIFTI 2 24 8 HTIDGSSGV 247 20
6 ATIPIQASL 33 24 8 TIDGSSGVV 248 20
6 SLPFGWLIV 40 24
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Table 3  Subcellular localization of ORF3a protein
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