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Topic Priority Urgency Expected 

timelines 
Notes/Research Question  

SARS-CoV-2 transmission 
 

What were the relative contributions of 
imports from holidays vs relaxation of non-
pharmaceutical interventions to the 
initiation of the late summer epidemic? 

High Urgent Months Reports from Scotland and Wales submitted to SAGE Oct 2020 
provide evidence towards this question.   
 
A report from England is in preparation.  
 
A one page ‘synthesis of evidence’ is in preparation for SAGE 
based on the 3 nation reports 
 
These analyses will be ongoing and will continue to inform policy 
and practice. 

Are returning travellers more likely to 
initiate persistent chains of transmissions 
than locally circulating cases? Can this 
information be used to design future 
approaches to keeping incidence low? 

Very high Urgent Months 

What is the contribution of travel between 
cities to spread of disease? 

Very high Urgent Months 

In what ways do demographic 
heterogeneities impact transmission? 

Very high Urgent Months COG-UK will be positioned to undertake this analysis once data 
flows are improved. There are limitations on the quality of the data 
available to us on demographic heterogeneities.  

How much of the transmission is coming 
from groups such as children etc? 

Very high Urgent Months A schools’ study is being conducted by PHE.  
Numerous Universities are undertaking student screening, and 
several of these are applying viral sequencing.  
COG-UK is in the process of coordinating information on genomic 
data arising from these studies and will be holding an evidence 
seminar in the near future. 

For care homes and community / hospital 
infections, can we determine the sources 
of care worker mediated transmission, 
including between sites owing to shared 
staff? 

Very high Urgent Months Several papers by COG-UK authors have contributed evidence on 
this. 
A summary review and synthesis of the evidence on care homes 
as informed by genomics led by COG-UK is close to completion.  
An analysis of combined datasets is underway and due for 
completion in 1 week. 



It is unlikely that further retrospective analyses will shed new light 
that informs practice and policy.  
Unless control can be achieved through the three W’s and 
effective infection prevention and control, the need now would be 
to define the impact of specific interventions on patterns of 
transmission, based on viral genome sequencing.   

Can we use real-time data to halt 
nosocomial transmission?  
 

Very high Urgent Months Several papers by COG-UK authors have contributed to evidence 
on this.  
A prospective clinical study will provide definitive evidence 
(HOCI). This is currently in progress. 
Further evidence is required to confirm or refute this question. 

How fast are local epidemics growing?  
 

Very high Urgent Months This is highly variable and has been reported in several 
publications to date (see Wales and Scotland reports). 

What benefits could sentinel genome 
surveillance add? 

High Near term Months to 
years 

Wellcome Sanger Institute have made a major investment to 
establish the proof-of-concept evidence for this. 
There is increasing links with JBC and T&T so that the tool can be 
evaluated once ready (predicted availability, Jan 2021) 

Can we use retrospective epidemiological 
studies to assess NPI effectiveness?  
 

High Near term Months to 
years 

Interaction of local lockdown on lineage migration, phylodynamic 
studies combined with mobility data and intervention stringency 
data, numerous studies ongoing. 

Disease pathogenesis 
 

What, if any, are the viral risk factors 
associated with severe infection? 

High Medium 
term 

Months to 
years 

The huge genomic database produced by COG-UK will support 
such studies by us and others. COG are partners rather than 
drivers of this research agenda. 

How long can SARS-CoV-2 infection 
persist within a non-immune compromised 
host? 
 

High Medium 
term 

Months to 
years 

This will require longitudinal sampling.  
Information will be generated by SIREN. We are sequencing 
isolates from the ONS study, which will add to our understanding 
of persistence and patterns of family transmission. 
Challenge studies are being discussed according to the media. 
Can COG-UK get access to samples if this goes ahead? 

Is there any evidence to support 
dormancy? If so, what are the 
consequences of dormancy for infected 

High Medium 
term 

Months to 
years 

COG-UK would be keen to support relevant studies with viral 
sequencing.  



individuals and for the spread of the virus 
through populations 

SARS-CoV-2 evolution, including within-host diversity 
 

How can we best track mutations and 
systematically review these to identify 
candidates for further assessment of 
biological significance through population 
studies and in vitro/in vivo lab models? 

Very high Near term Months to 
years 

COG-UK are coordinating an effort to systematically track and 
report the prevalence of mutations, evaluate their putative 
biological significance through simulations and literature reviews 
of in vitro experimental evidence, and evaluate whether specific 
mutations alter transmissibility or virulence.  
 
We have plans to liaise with colleagues to support genotype to 
phenotype assays. We aim to create a dashboard containing this 
genetic information.  
 
We are identifying people who are developing COVID-19 who are 
in vaccine trials and aim to sequence their samples. We will be 
looking to determine whether vaccine escape was a possible 
explanation in the event of vaccine failure. 
 
We are working with the MHRA and are developing a paper in 
response to a ‘Call for Evidence’ by the Covid-19 vaccine Expert 
Advisory Group 

Are there any genetic variants that 
correlate with transmission, drug / vaccine 
efficacy and disease severity? 

Very high Near term Months to 
years 

Can we detect vaccine and antiviral 
escape mutations? 
What can we learn about within host viral 
diversity, particularly as related to 
vaccine/treatment targets? 

Very high Near term Months to 
years 

How can we use models, tracking in the 
real world, and model experimental 
systems to better understand the impact of 
selection pressure from vaccines and 
treatments? 

Very high Near term Months to 
years 

How can we best achieve co-ordinated 
monitoring of potential vaccine escapes? 

Very high Near term Months to 
years 

Is there evidence of immune escape within 
the host? If so, what are the mechanisms 
underpinning escape? 

High Near term Months to 
years 

Do mutations affect any aspects of viral 
inactivation by drugs or sanitisers? 

High Near term Months to 
years 

We are not aware of work in this area 

What, if any, impact do minority variants 
have on the biology/evolution/transmission 
of the virus? 

Medium-
High 

Medium to 
long term 

Months to 
years 

COG-UK partners are taking advantage of longitudinal deep 
sequencing in groups such as those immune suppressed. 
This will inform in vitro work with viral isolates and ultimately 
animal models.  



Are there any host restriction factors for 
SARS-CoV-2 and what role have they had 
in shaping viral evolution/pathogenesis? 

Medium Medium to 
long term 

Months to 
years 

A number of labs are working on innate immune evasion by 
SARS-CoV-2, and COG-UK will partner where possible. 

What is the size of the transmission 
bottleneck? 

Medium Medium to 
long term 

Months to 
years 

This would require greater knowledge of virus genetics, in vitro/in 

vivo experiments (challenge) and mathematical modelling. 

Can drug resistance manifest as increased 
replication efficiency?  

High Medium to 
long term 

Months to 
years 

Data on remdesevir resistance are pending, and COG-UK 
would welcome such data to inform surveillance 

How does the heterogenous mutational 
process shape SARS-CoV-2 evolution? 

Medium Medium to 
long term 

Months to 
years 

These insights will likely require multiple disciplines coming 
together, including phylogenetics, structural biologists and 
virologists. 

What role has recombination had in the 
evolution of SARS-CoV-2? 
 

High Medium to 
long term 

months 
Years  

Recombination could lead to large shifts in virus behaviour. 
Phylogeneticists within COG-UK are looking at evidence for 
recombination. 

What can we learn about viral evolution 
within the host over time?  

Medium Medium to 
long term 

Months to 
years 

Would require longitudinal sampling of infected individuals. 

Where and how did SARS-CoV-2 originate 
from and what are the implications for the 
emergence of future such threats? 
  
 

Medium Near, 
medium 
and long 
term 

Months to 
years 

It's surprising that after many months we have so few animal 
viruses from China. Given how recombinogenic these viruses are 
antigenic shift becomes a real possibility.  

Surveillance of wildlife and the animal-human interface is 

needed to monitor for future emergence. The first to understand 

the risk of future emergence, e.g., is the SARS-CoV-2 

progenitor lineage widespread in its reservoir species and the 

second to identify new spill-over events and to discriminate 

these from SARS-CoV-2 infections. 

Reinfection and coinfection 
 

How common are reinfections? 
 

Very high Near to 
medium 
term 

Months to 
years 

SIREN will contribute to our understanding of this. COG-UK and 
PHE are evaluating people who have more than one sample 
positive over time. A study group is being developed to define 
principles of investigation. It is not clear how important an issue 
this will become. 



Are there specific genetic changes 
associated with reinfecting viral lineages? 

Useful Medium to 
long term 

Months to 
years 

As above 

Which other respiratory pathogens are co-
circulating and are these the basis for 
symptomatic negative test results? 

High Near to 
medium 

Months to 
years 

Being addressed by numerous groups and organisations 

Is there any evidence for super infection? 
 

High Near to 
medium 
term 

Months to 
years 

This will require detailed longitudinal follow up of patients.  

Can we use rapid, real-time metagenomic 
sequencing (on e.g. Oxford Nanopore 
MinION) to detect SARS-CoV-2 and other 
respiratory viruses, bacteria and fungi in a 
single test with high specificity and 
sensitivity?  
 

High Near term Months There are numerous platforms under evaluation or in active use 
that address differential diagnosis. A genomic test would be 
capable of diagnosing COVID-19, while providing the whole 
SARS-CoV-2 genome sequence. It would identify if another 
pathogen (bacterial, fungal or viral) was causing the patient's 
symptoms or if the patient has any co-infections. This information 
would enable clinicians to rule in/out COVID, while at the same 
time monitoring for hospital transmission. It would allow them to 
make appropriate treatment and infection control decisions, 
guided by the test results. 

Host response 
 

Can an untargeted analysis of human 
mRNA in samples be used to assess high-
level gene expression responses to viral 
infection? 

Useful Short-term Months to 
years 

COG-UK will be collaborative partners in such studies 

Can variation in immunological responses 
be mapped to specific features in the viral 
genome?  

Useful Short to 
medium 
term 

Months to 
years 

COG-UK will be collaborative partners in such studies 

What are the host genome loci associated 
with severe disease outcomes (death, long 
COVID, etc) and what insights can be 
gained from this knowledge to inform on 
viral pathogenesis and evolution? 

High Short to 
medium 
term 

Months to 
years 

Linkage between COG-UK and GenOMICC will provide the data 
to address this.  

Metadata 
 



Linkage of viral sequence data to detailed 
metadata is essential. Currently we have 
no way of linking virus lineages to patient 
outcome on a global level.  

Very high Near term 3-6 
months 

This will require concerted global collaborative efforts 

How can we best link the epidemiological 
metadata and "track and trace" type data 
to genomic data to better understand 
transmissibility? 

Very high Near term 3-6 
months 

These points require a focussed approach with multiple 
disciplines represented. COG-UK would be a key partner. 

How can we easily assess what is 
happening in a local region, and how does 
this link up with case numbers more 
generally? 

Very high Near term 3-6 
months 

 

Is emergence of specific strains linked to 
transmission bursts? 

Very high Near term 3-6 
months 

 

Technology and surveillance 
 

In what ways do we need to modify our 
systems (e.g. CLIMB etc) to make it easier 
to compare all SARS-CoV-2 strains from 
everywhere?  

High Near term 3-6 
months 

These points require a focussed approach with multiple 
disciplines represented. COG-UK would be a key partner. 

How can we best automate cluster 
detection to provide outbreak alerts (e.g. 
polecat)? 

High Near term 3-6 
months 

What are the operational challenges (e.g. 
reducing turnaround time and data 
connectivity) that need to be overcome 
apply to real time outbreak investigations? 

High Near term 3-6 
months 

How can we best integrate sequencing 
testing and tracing to identify exceedances 
at different incidence levels. 

-  

High Near term 3-6 
months 

The resources for each of these are limited and we need to know 
how to target them effectively to achieve control.  A concern is 
that what we need to do should vary with the level of transmission 
and this needs modelling.  
Low transmission levels: integrate testing and sequencing in a 
single model to identify exceedances and prevent outbreaks. Aim 
for full coverage. 



Medium levels of transmission: possible mixture of detecting 
exceedances/ outbreak description where the cause is not clear 
from testing. We need to be very clear why we sequence 
outbreaks.  We learn a lot that can inform future policy but we 
should defined whether we can really ever achieve fast enough 
and complete enough turnaround to actually limit them.   
High levels of transmission: sequencing of representative samples 
from across the country to maintain an overview of the genotypes 
circulating. Use sequencing to limit disease (e.g. in hospitals) 
 

Can we use environmental monitoring in 
wastewater (and perhaps bio-aerosols), 
with linkage to clinical data, for advance 
detection of outbreaks? 
 

High Near term Months to 
years 

Proof of concept has been established by others. COG-UK is 
planning a seminar to review the evidence and gain an 
understanding of its role and contribution. 

 
 
 
 
 


