
DAFTAR PUSTAKA 

 

 
Al-qahtani, A. A. (2022). Mutations in the genome of severe acute respiratory syndrome 

coronavirus 2 : implications for COVID-19 severity and progression. 
https://doi.org/10.1177/03000605221086433 

 
An, K., Yang, X., Luo, M., Yan, J., Xu, P., Zhang, H., Yuqing Li, S. W., Warshel, A., & Bai, 

C. (2024). Proteins - 2024 - An - Mechanistic study of the transmission pattern of the 
SARS‐CoV‐2 omicron variant.pdf. 
https://onlinelibrary.wiley.com/doi/epdf/10.1002/prot.26663 

 
Andersen, K. G., Rambaut, A., Lipkin, W. I., Holmes, E. C., & Garry, R. F. (2020). The 

proximal origin of SARS-CoV-2. Nature Medicine, 26(4), 450–452. 
https://doi.org/10.1038/s41591-020-0820-9 

 
Arya, R., Kumari, S., Pandey, B., Mistry, H., Bihani, S. C., Das, A., Prashar, V., Gupta, G. 

D., Panicker, L., & Kumar, M. (2021). Structural insights into SARS-CoV-2 proteins. 
Journal of Molecular Biology, 433(2), 166725. 
https://doi.org/10.1016/j.jmb.2020.11.024 

 
Bakhshandeh, B., Jahanafrooz, Z., Abbasi, A., & Babaee, M. (2020). Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in English 
and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 resource centre 
is hosted on Elsevier Connect , the company ’ s public news and information . 
January. 

 
Baliji, S., Cammer, S. A., Sobral, B., & Baker, S. C. (2009). Detection of Nonstructural 

Protein 6 in Murine Coronavirus-Infected Cells and Analysis of the Transmembrane 
Topology by Using Bioinformatics and Molecular Approaches. Journal of Virology, 
83(13), 6957–6962. https://doi.org/10.1128/jvi.00254-09 

 
Brian, D. A., & Baric, R. S. (2005). Coronavirus genome structure and replication. Current 

Topics in Microbiology and Immunology, 287, 1–30. https://doi.org/10.1007/3-540-
26765-4_1 

 
Chang, T. J., Yang, D. M., Wang, M. L., Liang, K. H., Tsai, P. H., Chiou, S. H., Lin, T. H., 

& Wang, C. T. (2020). Genomic analysis and comparative multiple sequences of 
SARS-CoV2. Journal of the Chinese Medical Association, 83(6), 537–543. 
https://doi.org/10.1097/JCMA.0000000000000335 

 
Claverie, J. M. (2020). A putative role of de-mono-ADP-ribosylation of STAT1 by the 

SARS-CoV-2 Nsp3 protein in the cytokine storm syndrome of COVID-19. Viruses, 
12(6), 1–8. https://doi.org/10.3390/v12060646 



 
Collier DA, Ferreira IATM, Kotagiri P, et al. (2021) Impact of SARS-CoV-2 B.1.1.7 spike 

mutations on neutralisation by vaccine-elicited antibodies. Nature;593(7857):136-41. 
 
Content, P., & Fratev, F. (2020). The N501Y and K417N mutations in the spike protein of 

SARS-CoV-2 alter the interactions with both hACE2 and human derived antibody : A 
Free energy of perturbation study. https://doi.org/10.1101/2020.12.23.424283 

 
Coutard, B., Valle, C., Lamballerie, X. De, Canard, B., Seidah, N. G., & Decroly, E. (2020). 

VALLE, Coralie et al. Drugs against SARS‐CoV‐2: What do we know about their 
mode of action?. Reviews in medical virology, v. 30, n. 6, p. 1-10, 2020. January. 

 
Cui, J., Li, F., & Shi, Z. L. (2019). Origin and evolution of pathogenic coronaviruses. In 

Nature Reviews Microbiology (Vol. 17, Issue 3, pp. 181–192). Nature Publishing 
Group. https://doi.org/10.1038/s41579-018-0118-9 

 
Davies, N. G., Abbott, S., Barnard, R. C., Jarvis, C. I., Kucharski, A. J., Munday, J. D., 

Pearson, C. A. B., Russell, T. W., Tully, D. C., Washburne, A. D., Wenseleers, T., 
Gimma, A., Waites, W., Wong, K. L. M., Zandvoort, K. Van, Silverman, J. D., Keogh, 
R., Eggo, R. M., Funk, S., … Edmunds, W. J. (2021). Estimated transmissibility and 
impact of SARS-CoV-2 lineage B.1.1.7 in England. 
https://doi.org/10.1126/science.abg3055 

 
De Wit, E., Van Doremalen, N., Falzarano, D., & Munster, V. J. (2016). SARS and MERS: 

Recent insights into emerging coronaviruses. Nature Reviews Microbiology, 14(8), 
523–534. https://doi.org/10.1038/nrmicro.2016.81 

 
Duan, L., Zheng, Q., Zhang, H., Niu, Y., Lou, Y., & Wang, H. (2020). The SARS-CoV-2 

Spike Glycoprotein Biosynthesis, Structure, Function, and Antigenicity: Implications 
for the Design of Spike-Based Vaccine Immunogens. Frontiers in Immunology, 
11(October), 1–12. https://doi.org/10.3389/fimmu.2020.576622 

 
Egloff, M. P., Ferron, F., Campanacci, V., Longhi, S., Rancurel, C., Dutartre, H., Snijder, 

E. J., Gorbalenya, A. E., Cambillau, C., & Canard, B. (2004). The severe acute 
respiratory syndrome-coronavirus replicative protein nsp9 is a single-stranded RNA-
binding subunit unique in the RNA virus world. Proceedings of the National Academy 
of Sciences of the United States of America, 101(11), 3792–3796. 
https://doi.org/10.1073/pnas.0307877101 

 
Escalera, A., et al. (2023). The impact of S2 mutations on Omicron SARS-CoV-2 cell 

entry and cell–cell fusion. PLOS Pathogens, 19(12), e1011840. 
https://doi.org/10.1371/journal.ppat.1011840 

 
Escors, D., Ortego, J., Laude, H., & Enjuanes, L. (2001). The Membrane M Protein 

Carboxy Terminus Binds to Transmissible Gastroenteritis Coronavirus Core and 
Contributes to Core Stability. In Journal of Virology (Vol. 75, Issue 3, pp. 1312–1324). 



https://doi.org/10.1128/jvi.75.3.1312-1324.2001 
 
Frieman, M., Heise, M., & Baric, R. (2008). SARS coronavirus and innate immunity. Virus 

Research, 133(1), 101–112. https://doi.org/10.1016/j.virusres.2007.03.015 
 
Gennaro, F. Di, Pizzol, D., Marotta, C., Antunes, M., Racalbuto, V., Veronese, N., & 

Smith, L. (2020). Fasting as a Way to Boost Your Immune System | Universitas 
Gadjah Mada. International Journal of Environmental Research and Public Health, 
17(2690), 1–11. https://www.ugm.ac.id/en/news/19336-fasting-as-a-way-to-boost-
your-immune-system 

 
Giancotti, R., Lomoio, U., Puccio, B., Tradigo, G., Vizza, P., Torti, C., Veltri, P., & Guzzi, 

P. H. (2024). The Omicron XBB.1 Variant and Its Descendants: Genomic Mutations, 
Rapid Dissemination and Notable Characteristics. 1–18. 

Giordano, A., Quattrone, M., Viscovo, M., Fiori, B., Santangelo, R., Sanguinetti, M., & 
Pagano, L. (2024). Impact of SARS-CoV-2 on Viral Respiratory Infections in Patients 
with Hematological Malignancies. 2–9. 

 
Gorkhali, R., Koirala, P., Rijal, S., Mainali, A., Baral, A., & Bhattarai, H. K. (2021). 

Structure and Function of Major SARS-CoV-2 and SARS-CoV Proteins. 
Bioinformatics and Biology Insights, 15(Figure 1). 
https://doi.org/10.1177/11779322211025876 

 
Graham, R. L., Sims, A. C., Baric, R. S., & Denison, M. R. (2006). The nsp2 proteins of 

mouse hepatitis virus and SARS coronavirus are dispensable for viral replication. 
Advances in Experimental Medicine and Biology, 581(21), 67–72. 
https://doi.org/10.1007/978-0-387-33012-9_10 

 
Gunadi, G., Hakim, M. S., Wibawa, H., Vujira, K. A., Puspitarani, D. A., Supriyati, E., 

Trisnawati, I., Iskandar, K., El Khair, R., Afiahayati, Siswanto, Puspadewi, Y., 
Irianingsih, S. H., Nugrahaningsih, D. A. A., Eryvinka, L. S., Utami, F. D. T., Devana, 
E. M., Aditama, L., Kinasih, N. C. P., Wibawa, T. (2023). Prognostic factors for the 
outcomes of COVID-19 patients infected with SARS-CoV-2 Omicron and Delta 
variants. BMC Medical Genomics, 16(1), 205. https://doi.org/10.1186/s12920-023-
01637-1 

 
 
Guo, Y. R., Cao, Q. D., Hong, Z. S., Tan, Y. Y., Chen, S. D., Jin, H. J., Tan, K. Sen, Wang, 

D. Y., & Yan, Y. (2020). The origin, transmission and clinical therapies on coronavirus 
disease 2019 (COVID-19) outbreak- A n update on the status. In Military Medical 
Research (Vol. 7, Issue 1). https://doi.org/10.1186/s40779-020-00240-0 

 
Hackbart, M., Deng, X., & Baker, S. C. (2020). Coronavirus endoribonuclease targets viral 

polyuridine sequences to evade activating host sensors. Proceedings of the National 
Academy of Sciences of the United States of America, 117(14), 8094–8103. 
https://doi.org/10.1073/pnas.1921485117. 

https://doi.org/10.1186/s12920-023-01637-1
https://doi.org/10.1186/s12920-023-01637-1


 
Han, L., et al. (2021). SARS-CoV-2 ORF9b antagonizes type I and III interferons by 

targeting multiple components of RIG-I/MDA5–MAVS–TBK1 signaling. EMBO 
Reports, 22(6), e52109. https://doi.org/10.15252/embr.202052109 

 
Harvey, W. T., et al. (2021). SARS-CoV-2 variants, spike mutations and immune escape. 

Nature Reviews Microbiology, 19(7), 409–424. https://doi.org/10.1038/s41579-021-
00573-0 

 
Hyams, C., et al. (2023). Severity of Omicron (B.1.1.529) and Delta (B.1.617.2) infections 

in adults: A prospective cohort study. The Lancet Regional Health – Europe, 26, 
100556. https://doi.org/10.1016/j.lanepe.2022.100556 

 
He, X., Hong, W., Pan, X., Lu, G., & Wei, X. (2021). SARS‐CoV‐2 Omicron variant: 

Characteristics and prevention. MedComm, 2(4), 838–845. 
https://doi.org/10.1002/mco2.110 

 
Jin, Y., Yang, H., Ji, W., Wu, W., Chen, S., Zhang, W., & Duan, G. (2020). Virology, 

epidemiology, pathogenesis, and control of covid-19. Viruses, 12(4), 1–17. 
https://doi.org/10.3390/v12040372 

 
Kadam, S. B., Sukhramani, G. S., Bishnoi, P., Pable, A. A., & Barvkar, V. T. (2021). 

SARS-CoV-2, the pandemic coronavirus: Molecular and structural insights. Journal 
of Basic Microbiology, 61(3), 180–202. https://doi.org/10.1002/jobm.202000537 

 
Kang, S., Yang, M., Hong, Z., Zhang, L., Huang, Z., Chen, X., He, S., Zhou, Z., Zhou, Z., 

Chen, Q., Yan, Y., Zhang, C., Shan, H., & Chen, S. (2020). Crystal structure of 
SARS-CoV-2 nucleocapsid protein RNA binding domain reveals potential unique 
drug targeting sites. Acta Pharmaceutica Sinica B, 10(7), 1228–1238. 
https://doi.org/10.1016/j.apsb.2020.04.009 

 
Ke, Z., Oton, J., Qu, K., Cortese, M., Zila, V., McKeane, L., Nakane, T., Zivanov, J., 

Neufeldt, C. J., Cerikan, B., Lu, J. M., Peukes, J., Xiong, X., Kräusslich, H. G., 
Scheres, S. H. W., Bartenschlager, R., & Briggs, J. A. G. (2020). Structures and 
distributions of SARS-CoV-2 spike proteins on intact virions. Nature, 588(7838), 
498–502. https://doi.org/10.1038/s41586-020-2665-2 

 
Keputusan Menteri Kesehatan Republik Indonesia. (2020). HK.01.07/MENKES/247/2020 

Tentang Pedoman pencegahan dan pengendalian. 2019, 1–127. 
 
Kiryanov, S. A., Levina, T. A., & Konopleva, M. V. (2022). Identification of Hotspot 

Mutations in the N Gene of SARS-CoV-2 in Russian Clinical Samples That May 
Affect the Detection by Reverse Transcription-PCR. 

 
Klute, S., Nchioua, R., Cordsmeier, A., Vishwakarma, J., & Koepke, L. (2024). SARS-

CoV-2 Omicron Envelope T9I adaptation confers resistance to autophagy. 



 
Korber, B., Fischer, W. M., Gnanakaran, S., Labranche, C. C., Saphire, E. O., Montefiori, 

D. C., Korber, B., Fischer, W. M., Gnanakaran, S., Yoon, H., Theiler, J., Abfalterer, 
W., Partridge, D. G., Evans, C. M., Freeman, T. M., & Silva, T. I. De. (2020). Article 
Tracking Changes in SARS-CoV-2 Spike : Evidence that D614G Increases Infectivity 
of the COVID- ll Tracking Changes in SARS-CoV-2 Spike : Evidence that D614G 
Increases Infectivity of the COVID-19 Virus. 812–827. 
https://doi.org/10.1016/j.cell.2020.06.043 

 
Krynska, K. K., Kuli´s, K., Mroczko, K., Zajkowska, M., & Mroczko, B. (2024). The 

Influence of SARS-CoV-2 Infection on the Development of Selected Neurological 
Diseases. 

 
Kumar, R., Verma, H., Singhvi, N., Sood, U., Gupta, V., Singh, M., Kumari, R., Hira, P., 

Nagar, S., Talwar, C., Nayyar, N., Anand, S., Rawat, C. D., Verma, M., Negi, R. K., 
Singh, Y., & Lal, R. (2020). Comparative Genomic Analysis of Rapidly Evolving 
SARS-CoV-2 Reveals Mosaic Pattern of Phylogeographical Distribution. MSystems, 
5(4), 1–16. https://doi.org/10.1128/msystems.00505-20 

 
Lan, J., Ge, J., Yu, J., Shan, S., Zhou, H., Fan, S., Zhang, Q., Shi, X., Wang, Q., Zhang, 

L., & Wang, X. (2020). Structure of the SARS-CoV-2 spike receptor-binding domain 
bound to the ACE2 receptor. Nature, 581(7807), 215–220. 
https://doi.org/10.1038/s41586-020-2180-5 

 
Lewnard, J. A., et al. (2022). Clinical outcomes associated with SARS-CoV-2 Omicron 

(B.1.1.529) variant and BA.1/BA.2 subvariant infection in Southern California. Nature 
Medicine, 28(9), 1933–1943. https://doi.org/10.1038/s41591-022-01887-z 

 
Li, P., Xue, B., & Schnicker, N. J. (2023). N interactions are critical for SARS- ­ and 

virulence. 1–11. https://doi.org/10.1073/pnas. 
 
Li, Q., Guan, X., Wu, P., Wang, X., Zhou, L., Tong, Y., Ren, R., Leung, K. S. M., Lau, E. 

H. Y., Wong, J. Y., Xing, X., Xiang, N., Wu, Y., Li, C., Chen, Q., Li, D., Liu, T., Zhao, 
J., Liu, M., … Feng, Z. (2020). Early Transmission Dynamics in Wuhan, China, of 
Novel Coronavirus–Infected Pneumonia. New England Journal of Medicine, 382(13), 
1199–1207. https://doi.org/10.1056/nejmoa2001316 

 
Liana, D. F., Effendi, A., & Ria, F. (2024). Disappearance of imported cases of Omicron 

lineage BA.2.40 in West Kalimantan, Indonesia. Pathogens, 13(2), 143. 
https://doi.org/10.3390/pathogens13020143 

 
Linosefa, L., Hasmiwati, H., Jamsari, J., & Putra, A. E. (2024). Genomic analysis of three 

SARS-CoV-2 waves in West Sumatra: Evolutionary dynamics and variant clustering. 
Heliyon, 10(14), e34365. https://doi.org/10.1016/j.heliyon.2024.e34365 

 
Lista, M. J., Winstone, H., Wilson, H. D., Dyer, A., Pickering, S., Galao, P., Patel, A. H., 



Snell, L., Nebbia, G., Swanson, C., & Neil, J. D. (2022). The P681H Mutation in the 
Spike Glycoprotein of the Alpha Variant of SARS-CoV-2 Escapes IFITM Restriction 
and Is. November, 1–21. 

 
Liu, D. X. (2019). Downloaded from www.annualreviews.org Access provided by 

103.142.111.146 on 01/23/22. For personal use only. Annu. Rev. Microbiol, 73, 529–
557. https://doi.org/10.1146/annurev-micro-020518 

 
Liu, Y., & Nie, J. (2024). SARS-CoV-2-Neutralizing Antibodies. 3, 12–14. 
 
Ma, Y., Wu, L., Shaw, N., Gao, Y., Wang, J., Sun, Y., Lou, Z., Yan, L., Zhang, R., & Rao, 

Z. (2015). Structural basis and functional analysis of the SARS coronavirus nsp14-
nsp10 complex. Proceedings of the National Academy of Sciences of the United 
States of America, 112(30), 9436–9441. https://doi.org/10.1073/pnas.1508686112 

 
Magazine, N., Zhang, T., Wu, Y., Mcgee, M. C., Veggiani, G., & Huang, W. (2022). 

Mutations and Evolution of the SARS-CoV-2 Spike Protein. 1–11. 
 
Martin, D. P., Weaver, S., Tegally, H., San, E. J., Shank, S. D., Wilkinson, E., Lucaci, A. 

G., Giandhari, J., Naidoo, S., Pillay, Y., Singh, L., Lessells, R. J., Cog-uk, C.-G. U. 
K., Gupta, R. K., Wertheim, J. O., Murrell, B., Harkins, G. W., Lemey, P., Oscar, A., 
… Pond, S. L. K. (2021). The emergence and ongoing convergent evolution of the 
N501Y lineages coincides with a major global shift in the SARS-CoV-2 selective 
landscape. 

 
Massi, M. N., Abidin, R. S., Farouk, A., Halik, H., Soraya, G. V., Hidayah, N., Sjahril, R., 

Handayani, I., Hakim, M. S., & Gazali, F. M. (2022). Full-genome sequencing and 
mutation analysis of SARS-CoV-2 isolated from Makassar , South Sulawesi , 
Indonesia. 1–18. https://doi.org/10.7717/peerj.13522 

 
Massi, M. N., Sjahril, R., Halik, H., Soraya, G. V., Hidayah, N., Pratama, M. Y., Faruk, M., 

Handayani, I., Gazali, F. M., Hakim, M. S., & Wibawa, T. (2023). Sequence analysis 
of the SARS-CoV-2 Delta variant isolated from Makassar, South Sulawesi, 
Indonesia. Heliyon, 9(2), e13382. https://doi.org/10.1016/j.heliyon.2023.e13382 

 
Meng, B., et al. (2022). Altered TMPRSS2 usage by Omicron impacts infectivity and 

fusogenicity. Nature, 603(7902), 706–714. https://doi.org/10.1038/s41586-022-
04474-x 

 
 
Miknis, Z. J., Donaldson, E. F., Umland, T. C., Rimmer, R. A., Baric, R. S., & Schultz, L. 

W. (2009). Severe Acute Respiratory Syndrome Coronavirus nsp9 Dimerization Is 
Essential for Efficient Viral Growth. Journal of Virology, 83(7), 3007–3018. 
https://doi.org/10.1128/jvi.01505-08 

 
Miller, S., Lee, T., & Merritt, A. (n.d.). Single-Point Mutations in the N Gene of SARS-CoV-



2 Adversely Assay. 
 
Mohammad Rubayet Hasan, a, B., Sathyavathi Sundararaju, a Chidambaram Manickam, 

a Faheem Mirza, a Hamad Al-Hail, A., & Stephan Lorenz,  a P. T. (2021). A Novel 
Point Mutation in the N Gene of SARS-CoV-2 May Affect the Detection of the Virus 
by Reverse Transcription-. 38(October 2020), 2020–2022. 

 
Motozono, C., et al. (2021). SARS-CoV-2 spike L452R variant evades cellular immunity 

and increases infectivity. Cell Host & Microbe, 29(7), 1124–1136.e11. 
https://doi.org/10.1016/j.chom.2021.06.006 

 
Moustaqil, M., Ollivier, E., Chiu, H. P., Van Tol, S., Rudolffi-Soto, P., Stevens, C., 

Bhumkar, A., Hunter, D. J. B., Freiberg, A. N., Jacques, D., Lee, B., Sierecki, E., & 
Gambin, Y. (2021). SARS-CoV-2 proteases PLpro and 3CLpro cleave IRF3 and 
critical modulators of inflammatory pathways (NLRP12 and TAB1): implications for 
disease presentation across species. Emerging Microbes and Infections, 10(1), 178–
195. https://doi.org/10.1080/22221751.2020.1870414 

 
Narayanan, K., Huang, C., Lokugamage, K., Kamitani, W., Ikegami, T., Tseng, C.-T. K., 

& Makino, S. (2008). Severe Acute Respiratory Syndrome Coronavirus nsp1 
Suppresses Host Gene Expression, Including That of Type I Interferon, in Infected 
Cells. Journal of Virology, 82(9), 4471–4479. https://doi.org/10.1128/jvi.02472-07 

 
Nyberg, T., et al. (2022). Comparative analysis of the risk of hospitalisation and death 

associated with Omicron and Delta variants. The Lancet, 399(10332), 1303–1312. 
https://doi.org/10.1016/S0140-6736(22)00462-7 

 
Neculăesei, S., Anghel, R., Costache, A., & Mitu, F. (n.d.). THE IMPACT OF SARS-COV-

2 INFECTION ON THE CARDIOVASCULAR SYSTEM. X(4), 43–49. 
 
Oktavianthi, S., Putra, M. E., Hidayat, T., Suryanto, M. E., Dewi, E. Y., … Loose, M. 

(2024). Whole-genome sequencing and mutation analyses of SARS-CoV-2 isolates 
from Indonesia. Pathogens, 13(2), 279. https://doi.org/10.3390/pathogens13020279 

 
Oostra, M., te Lintelo, E. G., Deijs, M., Verheije, M. H., Rottier, P. J. M., & de Haan, C. A. 

M. (2007). Localization and Membrane Topology of Coronavirus Nonstructural 
Protein 4: Involvement of the Early Secretory Pathway in Replication. Journal of 
Virology, 81(22), 12323–12336. https://doi.org/10.1128/jvi.01506-07 

 
Ou, J., Zhou, Z., Dai, R., Zhang, J., Zhao, S., Wu, X., Lan, W., Ren, Y., Cui, L., Lan, Q., 

Lu, L., Seto, D., Chodosh, J., Wu, J., Zhang, G., & Zhang, Q. (2021). V367F Mutation 
in SARS-CoV-2 Spike RBD Emerging during the Early Transmission Phase 
Enhances Viral Infectivity through Increased Human ACE2 Receptor Binding Affinity. 
Journal of Virology, 95(16), 1–13. https://doi.org/10.1128/jvi.00617-21 

 
Ouassou, H., Kharchoufa, L., Bouhrim, M., Daoudi, N. E., Imtara, H., Bencheikh, N., 



Elbouzidi, A., & Bnouham, M. (2020). The Pathogenesis of Coronavirus Disease 
2019 (COVID-19): Evaluation and Prevention. Journal of Immunology Research, 
2020. https://doi.org/10.1155/2020/1357983 

 
Oulas, A., Id, M. Z., Id, M. T., & Zachariou, M. (2021). Generalized linear models provide 

a measure of virulence for specific mutations in SARS- CoV-2 strains. 13, 1–17. 
https://doi.org/10.1371/journal.pone.0238665 

 
Parwanto, M. (2020). Virus Corona (2019-nCoV) penyebab COVID-19. Jurnal Biomedika 

Dan Kesehatan, 3. 
https://doi.org/DOI:http://dx.doi.org/10.18051/JBiomedKes.2020.v3.1-2 

 
Paul, M.-K., Choudhary, M. C., Heaps, A. L., Deo1, R., Moisi, D., Kelley, Gordon, Mellors, 

C., Moser, Klekotka, J. W., Paul, C., Landay, A., Currier, J. S., Eron8, J. J., Chew7, 
K. W., Smith, D. M., Sieg, S. F., Parikh, U. M., & Li, J. Z. (2024). Impact of SARS-
CoV-2 Resistance to Antiviral Monoclonal Antibody Therapy on Neutralizing 
Antibody Response. 9(2), 79–93. https://doi.org/10.20411/pai.v9i2.718 

 
Phan, T. (2020). Genetic diversity and evolution of SARS-CoV-2. Infection, Genetics and 

Evolution, 81. https://doi.org/10.1016/j.meegid.2020.104260 
 
Planas, D., Staropoli, I., Michel, V., Lemoine, F., Donati, F., Prot, M., Porrot, F., Guivel-

benhassine, F., Jeyarajah, B., Brisebarre, A., Dehan, O., Avon, L., Bolland, W. H., 
Hubert, M., Buchrieser, J., Vanhoucke, T., Rosenbaum, P., & Veyer, D. (2024). 
Distinct evolution of SARS-CoV-2 Omicron increased fi tness and antibody evasion. 
https://doi.org/10.1038/s41467-024-46490-7 

 
Quan, T. K., & Phuoc, H. (2023). IMPACT OF MUTATIONS ON OMICRON’S SPIKE 

PROTEIN: INSIGHTS FROM VARIANTS FOUND IN VIETNAM. 21(4), 621–635. 
 
Raj, S., Chandel, V., Rathi, B., & Kumar, D. (2020). Understanding the Molecular 

Mechanism(s) of SARS-CoV2 Infection and Propagation in Human to Discover 
Potential Preventive and Therapeutic Approach. Coronaviruses, 1(1), 73–81.  

https://doi.org/10.2174/2666796701999200617155013 
 
Ramanathan, K., Antognini, D., Combes, A., Paden, M., Zakhary, B., Ogino, M., 

Maclaren, G., & Brodie, D. (2020). Clinical features of patients infected with 2019 
novel coronavirus in Wuhan, China. The Lancet, 395(20), 497–506. 

 
Redondo, N., Zaldívar-López, S., Garrido, J. J., & Montoya, M. (2021). SARS-CoV-2 

Accessory Proteins in Viral Pathogenesis: Knowns and Unknowns. Frontiers in 
Immunology, 12(July), 1–8. https://doi.org/10.3389/fimmu.2021.708264 

 
Romano, M., Ruggiero, A., Squeglia, F., Maga, G., & Berisio, R. (2020). A Structural View 

of SARS-CoV-2 RNA Replication Machinery: RNA Synthesis, Proofreading and Final 
Capping. Cells, 9(5). https://doi.org/10.3390/cells9051267 



 
Rota, P. A., Oberste, M. S., Monroe, S. S., Nix, W. A., Campagnoli, R., Icenogle, J. P., 

Peñaranda, S., Bankamp, B., Maher, K., Chen, M. hsin, Tong, S., Tamin, A., Lowe, 
L., Frace, M., DeRisi, J. L., Chen, Q., Wang, D., Erdman, D. D., Peret, T. C. T., … 
Bellini, W. J. (2003). Characterization of a novel coronavirus associated with severe 
acute respiratory syndrome. Science, 300(5624), 1394–1399. 
https://doi.org/10.1126/science.1085952 

 
Saberiyan, M., Karimi, E., Khademi, Z., Movahhed, P., & Safi, A. (2022). and 

characterization of different variants. Cellular & Molecular Biology Letters. 
https://doi.org/10.1186/s11658-022-00352-6 

 
Sahin, A. R. (2020). 2019 Novel Coronavirus (COVID-19) Outbreak: A Review of the 

Current Literature. Eurasian Journal of Medicine and Oncology, 4(1), 1–7. 
https://doi.org/10.14744/ejmo.2020.12220 

 
Saito, A., et al. (2022). Enhanced fusogenicity and pathogenicity of SARS-CoV-2 Delta 

P681R mutation. Nature, 602(7896), 300–306. https://doi.org/10.1038/s41586-021-
04266-9 

 
Sakai, Y., Kawachi, K., Terada, Y., Omori, H., & Matsuura, Y. (2020). Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in English 
and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 resource centre 
is hosted on Elsevier Connect , the company ’ s public news and information . 
January. 

 
Schoeman, D., & Fielding, B. C. (2019). Coronavirus envelope protein: Current 

knowledge. Virology Journal, 16(1), 1–22. https://doi.org/10.1186/s12985-019-1182-
0 

 
Schubert, K., Karousis, E. D., Jomaa, A., Scaiola, A., Echeverria, B., Gurzeler, L. A., 

Leibundgut, M., Thiel, V., Mühlemann, O., & Ban, N. (2020). SARS-CoV-2 Nsp1 
binds the ribosomal mRNA channel to inhibit translation. Nature Structural and 
Molecular Biology, 27(10), 959–966. https://doi.org/10.1038/s41594-020-0511-8 

 
Shereen, M. A., Khan, S., Kazmi, A., Bashir, N., & Siddique, R. (2020). COVID-19 

infection: Origin, transmission, and characteristics of human coronaviruses. Journal 
of Advanced Research, 24, 91–98. https://doi.org/10.1016/j.jare.2020.03.005 

 
Shuaib, M., et al. (2023). Impact of the SARS-CoV-2 nucleocapsid 203K/204R mutations 

on inflammatory immune responses in severe patients. Genome Medicine, 15(1), 54. 
https://doi.org/10.1186/s13073-023-01208-0 

 
Silvia Angeletti, Domenico Benvenuto, Martina Bianchi, Marta Giovanetti, Ciccozzi, 

Stefano Pascarella, M. (2020). COVID‐2019The role of the nsp2 and nsp3inits 
pathogenesis.pdf. https://pubmed.ncbi.nlm.nih.gov/32083328/ 



 
Singh, P. K., Kulsum, U., Rufai, S. B., Mudliar, S. R., & Singh, S. (2020). Mutations in 

SARS-CoV-2 Leading to Antigenic Variations in Spike Protein: A Challenge in 
Vaccine Development. Journal of Laboratory Physicians, 12(02), 154–160. 
https://doi.org/10.1055/s-0040-1715790 

 
Surjit, M., & Lal, S. K. (2008). The SARS-CoV nucleocapsid protein: A protein with 

multifarious activities. Infection, Genetics and Evolution, 8(4), 397–405. 
https://doi.org/10.1016/j.meegid.2007.07.004 

 
Tao Zhang, Qunfu Wu, & Zhigang Zhang. (2020). Probable Pangolin Origin of SARS-

CoV-2 Associated with the COVID-19 Outbreak. Current Biology, 30(8), 1578. 
 
Thomas, S. (2020). The structure of the membrane protein of sars-cov-2 resembles the 

sugar transporter semisweet. Pathogens and Immunity, 5(1), 342–363. 
https://doi.org/10.20411/pai.v5i1.377 

 
Thoms, M., Buschauer, R., Ameismeier, M., Koepke, L., Denk, T., Hirschenberger, M., 

Kratzat, H., Hayn, M., MacKens-Kiani, T., Cheng, J., Straub, J. H., Stürzel, C. M., 
Fröhlich, T., Berninghausen, O., Becker, T., Kirchhoff, F., Sparrer, K. M. J., & 
Beckmann, R. (2020). Structural basis for translational shutdown and immune 
evasion by the Nsp1 protein of SARS-CoV-2. Science, 369(6508), 1249–1256. 
https://doi.org/10.1126/SCIENCE.ABC8665 

 
Tosepu, R., Gunawan, J., Savitri, D., Ode, L., Imran, A., & Lestari, H. (2020). Since 

January 2020 Elsevier has created a COVID-19 resource centre with free information 
in English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 
resource centre is hosted on Elsevier Connect , the company ’ s public news and 
information. Science of the Total Environment, January, 2. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270847/ 

 
Vandelli, A., Monti, M., Milanetti, E., Armaos, A., Rupert, J., Zacco, E., Bechara, E., Delli 

Ponti, R., & Tartaglia, G. G. (2020). Structural analysis of SARS-CoV-2 genome and 
predictions of the human interactome. Nucleic Acids Research, 48(20), 11270–
11283. https://doi.org/10.1093/nar/gkaa864 

 
Verba, K., Moritz, M., Pourmal, S., Hernandez, E., Lam, V., Owens, T., Peters, J., & 

Young, I. (2021). CryoEM and AI reveal a structure of SARS-CoV-2 Nsp2 , a 
multifunctional protein involved in key host processes. 

 
Vilar, S., & Isom, D. G. (2021). One year of SARS-CoV-2: How much has the virus 

changed? Biology, 10(2), 1–18. https://doi.org/10.3390/biology10020091 
 
Walls, C. . A., Park, Y., Tortorici, M. A., Wall, A., Mcguire, A. T., Veesler, D., Walls, A. C., 

Park, Y., Tortorici, M. A., Wall, A., & Mcguire, A. T. (2020). Structure , Function , and 
Antigenicity of the SARS-CoV-2 Spike Glycoprotein. Cell, 181(2), 281-292.e6. 



http://dx.doi.org/10.1016/j.cell.2020.02.058 
 
Wang, C., Horby, P. W., Hayden, F. G., & Gao, G. F. (2020). A novel coronavirus outbreak 

of global health concern. The Lancet, 395(10223), 470–473. 
https://doi.org/10.1016/S0140-6736(20)30185-9 

 
Wang, M. Y., Zhao, R., Gao, L. J., Gao, X. F., Wang, D. P., & Cao, J. M. (2020). SARS-

CoV-2: Structure, Biology, and Structure-Based Therapeutics Development. 
Frontiers in Cellular and Infection Microbiology, 10(November), 1–17. 
https://doi.org/10.3389/fcimb.2020.587269 

 
Wang, Z., Qiang, W., & Ke, H. (2020). A Handbook of 2019-nCoV Pneumonia Control 

and Prevention. Hubei Science and Technology Press, 1–108. 
 
Wang, Y., Pan, X., Ji, H., Zuo, X., Xiao, G.-F., Li, J., Zhang, L.-K., Xia, B., & Gao, Z. 

(2023). Impact of SARS-CoV-2 envelope protein mutations on the pathogenicity of 
Omicron XBB. Cell Discovery, 9(1), 80. https://doi.org/10.1038/s41421-023-00575-7 

 
Watanabe, Y., Allen, J. D., Wrapp, D., McLellan, J. S., & Crispin, M. (2020). Site-specific 

glycan analysis of the SARS-CoV-2 spike. Science, 369(6501), 330–333. 
https://doi.org/10.1126/science.abb9983 

 
Wathelet, M. G., Orr, M., Frieman, M. B., & Baric, R. S. (2007). Severe Acute Respiratory 

Syndrome Coronavirus Evades Antiviral Signaling: Role of nsp1 and Rational Design 
of an Attenuated Strain. Journal of Virology, 81(21), 11620–11633. 
https://doi.org/10.1128/jvi.00702-07 

 
Weiss, S. R., & Leibowitz, J. L. (2011). Coronavirus pathogenesis. In Advances in Virus 

Research (Vol. 81, pp. 85–164). Academic Press Inc. https://doi.org/10.1016/B978-
0-12-385885-6.00009-2 

 
Wilson, L., Mckinlay, C., Gage, P., & Ewart, G. (2004). SARS coronavirus E protein forms 

cation-selective ion channels. In Virology (Vol. 330, Issue 1, pp. 322–331). 
https://doi.org/10.1016/j.virol.2004.09.033 

 
Wrapp, D., Wang, N., Corbett, K. S., Goldsmith, J. A., Hsieh, C. L., Abiona, O., Graham, 

B. S., & McLellan, J. S. (2020). Cryo-EM structure of the 2019-nCoV spike in the 
prefusion conformation. Science, 367(6483), 1260–1263. 
https://doi.org/10.1126/science.aax0902 

 
Wu, A., Peng, Y., Huang, B., Ding, X., Wang, X., Niu, P., Meng, J., Zhu, Z., Zhang, Z., 

Wang, J., Sheng, J., Quan, L., Xia, Z., Tan, W., Cheng, G., & Jiang, T. (2020). 
Genome Composition and Divergence of the Novel Coronavirus (2019-nCoV) 
Originating in China. In Cell Host and Microbe (Vol. 27, Issue 3, pp. 325–328). 
https://doi.org/10.1016/j.chom.2020.02.001 

 



Wu, F., Zhao, S., Yu, B., Chen, Y. M., Wang, W., Song, Z. G., Hu, Y., Tao, Z. W., Tian, 
J. H., Pei, Y. Y., Yuan, M. L., Zhang, Y. L., Dai, F. H., Liu, Y., Wang, Q. M., Zheng, 
J. J., Xu, L., Holmes, E. C., & Zhang, Y. Z. (2020). A new coronavirus associated 
with human respiratory disease in China. Nature, 579(7798), 265–269. 
https://doi.org/10.1038/s41586-020-2008-3 

 
Xia, B., Cheng, X., Ji, H., & Zuo, X. (2022). Title : Why SARS-CoV-2 Omicron variant is 

milder ? A single high-frequency mutation of structural envelope protein matters . 
Authors : 

 
Xiang, D., Sing, T., Chong, K. K., Shukla, A., & Hilgenfeld, R. (2014). Accessory proteins 

of SARS-CoV and other coronaviruses. June. 
 
Yan, X., Hao, Q., Mu, Y., Timani, K. A., Ye, L., Zhu, Y., & Wu, J. (2006). Nucleocapsid 

protein of SARS-CoV activates the expression of cyclooxygenase-2 by binding 
directly to regulatory elements for nuclear factor-kappa B and CCAAT/enhancer 
binding protein. International Journal of Biochemistry and Cell Biology, 38(8), 1417–
1428. https://doi.org/10.1016/j.biocel.2006.02.003 

 
Yin, C. (2020). Genotyping coronavirus SARS-CoV-2: methods and implications. 

Genomics, 112(5), 3588–3596. https://doi.org/10.1016/j.ygeno.2020.04.016 
 
Yin, Y., & Wunderink, R. G. (2018). MERS, SARS and other coronaviruses as causes of 

pneumonia. In Respirology (Vol. 23, Issue 2, pp. 130–137). Blackwell Publishing. 
https://doi.org/10.1111/resp.13196 

 
Zhai, Y., Sun, F., Li, X., Pang, H., Xu, X., Bartlam, M., & Rao, Z. (2005). Insights into 

SARS-CoV transcription and replication from the structure of the nsp7-nsp8 
hexadecamer. Nature Structural and Molecular Biology, 12(11), 980–986. 
https://doi.org/10.1038/nsmb999 

Zheng, Bin, Xiao, Y., Tong, B., Mao, Y., Ge, R., Tian, F., Dong, X., & Zheng, P. (2023). 
S373P Mutation Stabilizes the Receptor-Binding Domain of the Spike Protein in 
Omicron and Promotes Binding. https://doi.org/10.1021/jacsau.3c00142 

 
Zheng, Bojian, He, M. L., Wong, K. L., Ching, T. L., Poon, L. L. M., Peng, Y., Guan, Y., 

Lin, M. C. M., & Kung, H. F. (2004). Potent inhibition of SARS-associated coronavirus 
(SCoV) infection and replication by type I interferons (IFN-α/β) but not by type II 
interferon (IFN-γ). Journal of Interferon and Cytokine Research, 24(7), 388–390. 
https://doi.org/10.1089/1079990041535610 

 
Zhou, W., Xu, C., Wang, P., Anashkina, A. A., & Jiang, Q. (2021). Impact of mutations in 

SARS-COV-2 spike on viral infectivity and antigenicity. 00(July), 1–8. 
 
Zhu, N., Zhang, D., Wang, W., Li, X., Yang, B., Song, J., Zhao, X., Huang, B., Shi, W., 

Lu, R., Niu, P., Zhan, F., Ma, X., Wang, D., Xu, W., Wu, G., Gao, G. F., & Tan, W. 
(2020). A Novel Coronavirus from Patients with Pneumonia in China, 2019. New 



England Journal of Medicine, 382(8), 727–733. 
https://doi.org/10.1056/nejmoa2001017 

 
 
 
 
 
 


