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MEDIA RELEASE 

MR No.: 05/20 

Singapore, 21 August 2020 

 

Researchers in Singapore discover new SARS-CoV-2 variant that causes 

less severe infections 

 The new variant has a large deletion in its genome that removed the ORF8 gene  

 Patients infected with the deletion variant virus were significantly less likely to develop 

severe COVID-19 when compared with the wildtype1 virus 

 Findings from the study suggest new avenues for vaccine development and that 

treatments targeting the ORF8 protein may be effective 

 

1. The National Centre for Infectious Diseases (NCID), A*STAR’s Singapore Immunology 

Network (SIgN) and Duke-NUS Medical School today announced research findings that 

COVID-19 patients infected with a new variant of Severe Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2) had better clinical outcomes, including a lower proportion of 

patients developing low blood oxygen (hypoxia) or who required ICU care. 

 

2. A SARS-CoV-2 variant with a large deletion in its genome was detected in a cluster of 

infections that occurred from January to March 2020. This variant was first detected in 

travellers who arrived in Singapore and Taiwan from Wuhan, China suggesting it arose there. 

In Singapore the virus was transmitted from person-to-person across several clusters before 

being contained. 

 

3. The deletion removed 382 nucleotides (Δ382) in a part of the genome which codes for the 

open reading frame 8 (ORF8) protein. Similar deletions were also detected with SARS in 

2003, but the exact function of this protein is obscure. Laboratory studies with the Δ382-

                                                           
1 The typical form of an organism, strain, gene, or characteristic as it occurs in nature, as distinguished from 
mutant forms https://medical-dictionary.thefreedictionary.com/wild+type 

https://medical-dictionary.thefreedictionary.com/wild+type
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variant of SARS-CoV-2 indicate that despite the deletion this virus was not defective and 

replicated similarly to the wildtype virus.2  

 

4. 131 Individuals who had been infected with either the Δ382-variant or wildtype virus and 

joined NCID’s PROTECT study were studied.3 PROTECT is a prospective observational 

cohort study done at seven public hospitals in Singapore – NCID, Singapore General 

Hospital, National University Hospital, Ng Teng Fong General Hospital, Changi General 

Hospital, Alexandra Hospital, and Khoo Teck Puat Hospital. Among them, 92 were infected 

with the wild-type virus only and 39 with the Δ382-variant.   

 

5. Recognising the significance of the study, the findings were recently published in 

international scientific journal The Lancet. Riding on the PROTECT cohort, NCID formulated 

the clinical studies, collected the biological samples and clinical data, while A*STAR's SIgN 

performed the immunoassays and analysed the immune responses and Duke-NUS Medical 

School characterised the virus. The study was funded by the National Medical Research 

Council COVID-19 Research Fund, which is supported by the National Research Foundation 

Singapore (NRF) and the Ministry of Health (MOH).  

 

6. “This is indeed a multi-disciplinary collaborative effort applying basic research findings to the 

clinical setting to demonstrate the difference in clinical phenotypes and the ability to correlate 

host immunological response to the different strains of SARS-CoV-2 virus. It is expected that 

the virus will mutate over time and that this may lead to changes in its characteristics. This 

study demonstrated that the Δ382-variant of SARS-CoV-2 led to a milder form of clinical 

illness and elicited a more robust immune response. It also underscores the importance to 

have in place a system to monitor genetic evolutionary changes over time and to study the 

impact of such changes on human hosts.”, said Professor Leo Yee Sin, Executive Director 

of NCID.  

 

 

                                                           
2 Su, Y., Anderson, D., Young, B., Linster, M., Zhu, F., & Jayakumar, J. et al. (2020). Discovery and Genomic 
Characterization of a 382-Nucleotide Deletion in ORF7b and ORF8 during the Early Evolution of SARS-CoV-2. Mbio, 
11(4). doi: 10.1128/mbio.01610-20 
3 Effects of a major deletion in the SARS-CoV-2 genome on the severity of infection and the inflammatory 
response: an observational cohort study, The Lancet, link 
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7. Key findings of the study reveal that: 

 

- Clinical outcomes were considerably better in patients infected with the Δ382-variant than 

with the wildtype virus. No patients required supplemental oxygen or ICU care in the Δ382-

variant only group.  

- Individuals infected with this variant had less systemic release of proinflammatory 

cytokines and lower levels of growth factors associated with lung injury.  

- Analysis also revealed that patients infected with the Δ382-variant had more effective T-

cell responses and platelet regulation during the early phase of the infection. T-cell 

responses correlate with disease severity in COVID-19. 

 

8. ORF8 is a hotspot for coronavirus mutation, and while this Δ382 variant appears to have 

been contained, viruses with other ORF8 deletions have been reported from Europe, 

Australia and Bangladesh. The observed attenuated clinical features suggest ORF8 is a 

possible target for therapeutic intervention, as well as suggesting possibilities for vaccine 

development: 

 

a. As deletions in the ORF8 region are associated with less severe infections, inhibition 

of ORF8 function is a possible target for therapeutic intervention and could be a 

strategy to improve immune surveillance of SARS-CoV-2. 

b. The deletion virus could be a route to developing a controlled human infection model 

which will be useful for studying the efficacy of a vaccine.  

c. The repeated emergence of SARS-CoV-2 viruses with a deletion in ORF8 suggests 

this region is important for viral adaptation to humans. If antibodies to ORF8 are part 

of the reason why these viruses keep emerging, this may be a useful target for 

vaccines to trigger immunity to. 

 

9. “One of the COVID-19 puzzles we have been trying to solve is why some of our patients get 

sick while some have only a mild illness. Most of our clinical research efforts have focused 

on the role of patient factors such as age and chronic medical conditions. Whether different 

virus types are also important has been much debated, but till now good evidence was 

lacking. Discovery of this deletion variant and that it had such as profound effect on the 

infection course is very exciting,” said Dr Barnaby Young, Consultant at NCID and Clinical 

Lead for the PROTECT study. 
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10. "Deletions in ORF8 were commonly detected during the previous SARS outbreak, which 

provided a basis for studying this virus variant of SARS-CoV-2. The research community is 

investigating these variants to improve our understanding of SARS-CoV-2 and disease 

pathogenesis for the development of treatments and vaccines," said Professor Lisa Ng, 

Senior Principal Investigator, Singapore Immunology Network (SIgN), A*STAR. 

 

11. Referencing an earlier published study that revealed this evolution of the SARS-COV-2 virus, 

Prof Gavin Smith, from the Emerging Infectious Diseases Programme at Duke-NUS Medical 

School, said, "These studies provide the first convincing data showing that an observed 

genetic change (mutation) in SARS-CoV-2 has affected the severity of disease in patients. 

In our initial genetic study, we reported a large deletion in the ORF8 gene of SARS-CoV-2 

and thought that this could lead to less severe disease in humans through an altered immune 

response. Comparing data from patients infected with the viruses that have this ORF8 gene 

deletion confirmed this hypothesis and provided additional insight into its effects on disease 

progression and immune response. This further highlights the importance of tracking the 

genetic diversity of SARS-CoV-2 as the virus continues to evolve." 

 

12. Further studies to understand the function of the ORF8 protein and the effects removing this 

protein have at the cellular level and the immune response to infection are ongoing. 

 

 

----END---- 
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About the National Centre for Infectious Diseases 
 
The National Centre for Infectious Diseases (NCID) is a purpose-built facility designed to 

strengthen Singapore’s capabilities in infectious disease management and prevention. NCID 

houses clinical services, public health, research, training and education and community 

engagement functions under one overarching structure. In addition to the clinical treatment of 

infectious diseases and outbreak management, the expanded roles and functional units of NCID 

include the National Public Health and Epidemiology Unit, the National Public Health Laboratory, 

the Infectious Disease Research and Training Office, the Antimicrobial Resistance Coordinating 

Office, and the National Public Health programmes for HIV and Tuberculosis. Benchmarked to 

international standards and best practices for treatment and safety, NCID will better enhance 

Singapore’s ability to respond effectively to infectious outbreaks. 

Visit www.ncid.sg for more information. 

 

About Agency for Science, Technology and Research (A*STAR) 

 

The Agency for Science, Technology and Research (A*STAR) is Singapore's lead public sector 

R&D agency, spearheading economic-oriented research to advance scientific discovery and 

develop innovative technology. Through open innovation, we collaborate with our partners in both 

the public and private sectors to benefit society. 

 

As a Science and Technology Organisation, A*STAR bridges the gap between academia and 

industry. Our research creates economic growth and jobs for Singapore, and enhances lives by 

mailto:sunanthar_lu@hq.a-star.edu.sg
http://www.ncid.sg/
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contributing to societal benefits such as improving outcomes in healthcare, urban living, and 

sustainability. 

 

We play a key role in nurturing and developing a diversity of talent and leaders in our Agency and 

research entities, the wider research community and industry. A*STAR’s R&D activities span 

biomedical sciences and physical sciences and engineering, with research entities primarily 

located in Biopolis and Fusionopolis. For ongoing news, visit www.a-star.edu.sg 

 

About Duke-NUS Medical School 

 

Duke-NUS is Singapore’s flagship graduate entry medical school, established in 2005 with a 

strategic, government-led partnership between two world-class institutions: Duke University 

School of Medicine and the National University of Singapore (NUS). Through an innovative 

curriculum, students at Duke-NUS are nurtured to become multi-faceted ‘Clinicians Plus’ poised 

to steer the healthcare and biomedical ecosystem in Singapore and beyond. A leader in ground-

breaking research and translational innovation, Duke-NUS has gained international renown 

through its five signature research programmes and eight centres. The enduring impact of its 

discoveries is amplified by its successful Academic Medicine partnership with Singapore Health 

Services (SingHealth), Singapore’s largest healthcare group. This strategic alliance has spawned 

15 Academic Clinical Programmes, which harness multi-disciplinary research and education to 

transform medicine and improve lives.   

For more information, please visit www.duke-nus.edu.sg.  

 

https://www.a-star.edu.sg/home
http://www.duke-nus.edu.sg/

