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Pathogen and Human Genomics Studies

« Neutralization of N501Y mutant SARS-CoV-2 by BNT162b2 vaccine-elicited sera
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=571)
X Xie et al, BIORXIV, January 7,2021

Rapldly spreading variants of SARS-CoV-2 that have arisen in the United Kingdom and South
Africa share the spike N501Y substitution, which is of particular concern because it is located in
the viral receptor binding site for cell entry and increases binding to the receptor (angiotensin
converting enzyme 2). We generated isogenic N501 and Y501 SARS-CoV-2. Sera of 20
participants in a previously reported trial of the mRNA-based COVID-19 vaccine BNT162b2 had
equivalent neutralizing titers to the N501 and Y501 viruses.

o Establlshment and lineage dynamics of the SARS-CoV-2 epidemic in the UK
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=576)
L du Plessis et al, Science, January 8,2021

Usmg large-scale phylogenetic analyses, combined with epidemiological and travel data, we
quantify the size, spatio-temporal origins and persistence of genetically-distinct UK transmission
lineages. Rapid fluctuations in virus importation rates resulted in >1000 lineages; those
introduced prior to national lockdown tended to be larger and more dispersed. Lineage
importation and regional lineage diversity declined after lockdown, while lineage elimination was
size-dependent.

o Utlllzatlon of Whole Genome Sequencing to Understand SARS-CoV-2 Transmission Dynamics in
Long-Term Care Facilities, Correctional Facilities and Meat Processing Plants in Minnesota, March -
June 2020 (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=580)

NB Lehnertz et al, MEDRXIV, January 8, 2021

Whole genome sequencing (WGS) was performed from 8 selected outbreaks in Minnesota from

March-June, 2020. WGS and phylogenetic analysis was conducted on 319 samples, constituting
14.4% of the 2,222 total positive individuals associated with these outbreaks. Data suggest that a
single introduction into a facility can result in a widespread outbreak, and early identification and


http://www.cdc.gov/
https://phgkb.cdc.gov/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=571
https://phgkb.cdc.gov/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=576
https://phgkb.cdc.gov/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=580

i cohorting of cases, along with infection prevention and control measures is imperative.

. Flrst genome sequencing of SARS-CoV-2 recovered from an infected cat and its owner in Latin
America. (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=585)
Carlos Renata Santiago Alberto et al. Transboundary and emerging diseases 2021 Jan

¢ Confirmed Reinfection with SARS-CoV-2 Variant VOC-202012/01. (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=586)
Harrington David et al. Clinical infectious diseases : an official publication of the Infectious Diseases
Society of America 2021 Jan

¢ Salivaviral load is a dynamic unifying correlate of COVID-19 severity and mortality
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=587)
J Silva et al, MEDRXIV, January 10, 2021

We examine saliva and nasopharyngeal viral load over time and correlate them with patient
demographics, and cellular and immune profiling. We found that saliva viral load was significantly
higher in those with COVID-19 risk factors; that it correlated with increasing levels of disease
severity and showed a superior ability over nasopharyngeal viral load as a predictor of mortality

: over time.

o The Sensitivity and Costs of Testing for SARS-CoV-2 Infection With Saliva Versus Nasopharyngeal
Swabs- A Systematic Review and Meta-analysis (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=592)

ML Bastos et al, Annals of Internal Medicine, January 12,2021

Nasopharyngeal swabs are the primary sampling method used for detection of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), but they require a trained health care
professional and extensive personal protective equipment. This systematic review shows that
saliva sampling seems to be a similarly sensitive and less costly alternative that could replace
nasopharyngeal swabs for collection of clinical samples for SARS-CoV-2 testing.

o Gut microbiota composition reflects disease severity and dysfunctional immune responses in patlents
with COVID-19 (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=593)
YK Yeoh et al, BMJ Gut, January 11, 2021

Assouatlons between gut microbiota composition, levels of cytokines and inflammatory markers
in patients with COVID-19 suggest that the gut microbiome is involved in the magnitude of
COVID-19 severity possibly via modulating host immune responses. Furthermore, the gut
microbiota dysbiosis after disease resolution could contribute to persistent symptoms,
highlighting a need to understand how gut microorganisms are involved in inflammation and

| CovID-19.

o Statlst|cal power in COVID-19 case-control host genomic study design. (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=600)
L|n Yu-Chung et al. Genome medicine 2020 12 (1) 115

" The field of infectious disease genetic epidemiology has long described the unique and complex
implications that a requirement of exposure to the infectious agent imposes on study design. Here,
we draw on current estimates of exposure, infectivity, and test accuracy of COVID-19 to
demonstrate the feasibility of detecting host genetic factors associated with COVID-19
susceptibility and severity with current study designs. We demonstrate why studying

susceptibility to SARS-CoV-2 infection could be futile at certain stages of the pandemic. Our :
insights can aid in the interpretation of genetic findings emerging from the literature and guide the
design of future host genetic studies." :
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o Establlshment and lineage dynamics of the SARS-CoV-2 epidemicin the UK.
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=601)
du Plessis Louis et al. Science (New York, N.Y.) 2021 Jan

Abstract. The UK?s COVID-19 epidemic during early 2020 was one of world?s largest and
unusually well represented by virus genomic sampling. Here we reveal the fine-scale genetic
lineage structure of this epidemic through analysis of 50,887 SARS-CoV-2 genomes, including
26,181 from the UK sampled throughout the country?s first wave of infection. Using large-scale
phylogenetic analyses, combined with epidemiological and travel data, we quantify the size,
spatio-temporal origins and persistence of genetically-distinct UK transmission lineages. Rapid
fluctuations in virus importation rates resulted in >1000 lineages; those introduced prior to
national lockdown tended to be larger and more dispersed. Lineage importation and regional
lineage diversity declined after lockdown, while lineage elimination was size-dependent. We
discuss the implications of our genetic perspective on transmission dynamics for COVID-19

epidemiology and control.

Non-Genomics Precision Health Studies

o Neutralization of N501Y mutant SARS-CoV-2 by BNT162b2 vaccine-elicited sera
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=571)
X Xie et al, BIORXIV, January 7,2021

Rapldly spreading variants of SARS-CoV-2 that have arisen in the United Kingdom and South
Africa share the spike N501Y substitution, which is of particular concern because it is located in
the viral receptor binding site for cell entry and increases binding to the receptor (angiotensin
converting enzyme 2). We generated isogenic N501 and Y501 SARS-CoV-2. Sera of 20
participants in a previously reported trial of the mRNA-based COVID-19 vaccine BNT162b2 had
equivalent neutralizing titers to the N501 and Y501 viruses.

o Establlshment and lineage dynamics of the SARS-CoV-2 epidemic in the UK
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=576)
L du Plessis et al, Science, January 8,2021

Usmg large-scale phylogenetic analyses, combined with epidemiological and travel data, we
quantify the size, spatio-temporal origins and persistence of genetically-distinct UK transmission
lineages. Rapid fluctuations in virus importation rates resulted in >1000 lineages; those
introduced prior to national lockdown tended to be larger and more dispersed. Lineage
importation and regional lineage diversity declined after lockdown, while lineage elimination was
size-dependent.

o Utlllzatlon of Whole Genome Sequencing to Understand SARS-CoV-2 Transmission Dynamics in
Long-Term Care Facilities, Correctional Facilities and Meat Processing Plants in Minnesota, March -
June 2020 (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=580)

NB Lehnertz et al, MEDRXIV, January 8, 2021

Whole genome sequencing (WGS) was performed from 8 selected outbreaks in Minnesota from
March-June, 2020. WGS and phylogenetic analysis was conducted on 319 samples, constituting
14.4% of the 2,222 total positive individuals associated with these outbreaks. Data suggest that a
single introduction into a facility can result in a widespread outbreak, and early identification and
cohorting of cases, along with infection prevention and control measures is imperative.
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o Flrst genome sequencing of SARS-CoV-2 recovered from an infected cat and its owner in Latin
America. (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=585)
Carlos Renata Santiago Alberto et al. Transboundary and emerging diseases 2021 Jan

. Conflrmed Reinfection with SARS-CoV-2 Variant VOC-202012/01. (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=586)
Harrington David et al. Clinical infectious diseases : an official publication of the Infectious Diseases
Souety of America 2021 Jan

o Sallva viral load is a dynamic unifying correlate of COVID-19 severity and mortality
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=587)
J Silva et al, MEDRXIV, January 10, 2021

We examine saliva and nasopharyngeal viral load over time and correlate them with patient
demographics, and cellular and immune profiling. We found that saliva viral load was significantly
higher in those with COVID-19 risk factors; that it correlated with increasing levels of disease
severity and showed a superior ability over nasopharyngeal viral load as a predictor of mortality

E over time.

o The Sensitivity and Costs of Testing for SARS-CoV-2 Infection With Saliva Versus Nasopharyngeal
Swabs- A Systematic Review and Meta-analysis (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=592)

ML Bastos et al, Annals of Internal Medicine, January 12,2021

Nasopharyngeal swabs are the primary sampling method used for detection of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), but they require a trained health care
professional and extensive personal protective equipment. This systematic review shows that
saliva sampling seems to be a similarly sensitive and less costly alternative that could replace
nasopharyngeal swabs for collection of clinical samples for SARS-CoV-2 testing.

o Gut microbiota composition reflects disease severity and dysfunctional immune responses in patients
with COVID-19 (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=593)
YK Yeoh et al, BMJ Gut, January 11, 2021

ASSOC|at|ons between gut microbiota composition, levels of cytokines and inflammatory markers
in patients with COVID-19 suggest that the gut microbiome is involved in the magnitude of
COVID-19 severity possibly via modulating host immune responses. Furthermore, the gut
microbiota dysbiosis after disease resolution could contribute to persistent symptoms,
highlighting a need to understand how gut microorganisms are involved in inflammation and

| coviD-1.

. Statlstlcal power in COVID-19 case-control host genomic study design. (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=600)
L|n Yu-Chung et al. Genome medicine 2020 12 (1) 115

" The field of infectious disease genetic epidemiology has long described the unique and complex
implications that a requirement of exposure to the infectious agent imposes on study design. Here,
we draw on current estimates of exposure, infectivity, and test accuracy of COVID-19 to
demonstrate the feasibility of detecting host genetic factors associated with COVID-19
susceptibility and severity with current study designs. We demonstrate why studying

susceptibility to SARS-CoV-2 infection could be futile at certain stages of the pandemic. Our :
insights can aid in the interpretation of genetic findings emerging from the literature and guide the
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: design of future host genetic studies.”

o Establlshment and lineage dynamics of the SARS-CoV-2 epidemicin the UK.
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=601)
du Plessis Louis et al. Science (New York, N.Y.) 2021 Jan

Abstract. The UK?s COVID-19 epidemic during early 2020 was one of world?s largest and
unusually well represented by virus genomic sampling. Here we reveal the fine-scale genetic
lineage structure of this epidemic through analysis of 50,887 SARS-CoV-2 genomes, including
26,181 from the UK sampled throughout the country?s first wave of infection. Using large-scale
phylogenetic analyses, combined with epidemiological and travel data, we quantify the size,
spatio-temporal origins and persistence of genetically-distinct UK transmission lineages. Rapid
fluctuations in virus importation rates resulted in >1000 lineages; those introduced prior to
national lockdown tended to be larger and more dispersed. Lineage importation and regional
lineage diversity declined after lockdown, while lineage elimination was size-dependent. We
discuss the implications of our genetic perspective on transmission dynamics for COVID-19
epidemiology and control.

News, Reviews and Commentaries

o Neutralization of N501Y mutant SARS-CoV-2 by BNT162b2 vaccine-elicited sera
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=571)
X Xie et al, BIORXIV, January 7,2021

Rapldly spreading variants of SARS-CoV-2 that have arisen in the United Kingdom and South
Africa share the spike N501Y substitution, which is of particular concern because it is located in
the viral receptor binding site for cell entry and increases binding to the receptor (angiotensin
converting enzyme 2). We generated isogenic N501 and Y501 SARS-CoV-2. Sera of 20
participants in a previously reported trial of the mRNA-based COVID-19 vaccine BNT162b2 had
equivalent neutralizing titers to the N501 and Y501 viruses.

o Establlshment and lineage dynamics of the SARS-CoV-2 epidemic in the UK
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=576)
L du Plessis et al, Science, January 8,2021

Usmg large-scale phylogenetic analyses, combined with epidemiological and travel data, we
quantify the size, spatio-temporal origins and persistence of genetically-distinct UK transmission
lineages. Rapid fluctuations in virus importation rates resulted in >1000 lineages; those
introduced prior to national lockdown tended to be larger and more dispersed. Lineage
importation and regional lineage diversity declined after lockdown, while lineage elimination was

size-dependent.

o Ut|||zat|on of Whole Genome Sequencing to Understand SARS-CoV-2 Transmission Dynamics in
Long-Term Care Facilities, Correctional Facilities and Meat Processing Plants in Minnesota, March -
June 2020 (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=580)

NB Lehnertz et al, MEDRXIV, January 8,2021

i Whole genome sequencing (WGS) was performed from 8 selected outbreaks in Minnesota from
March-June, 2020. WGS and phylogenetic analysis was conducted on 319 samples, constituting
14.4% of the 2,222 total positive individuals associated with these outbreaks. Data suggest that a
single introduction into a facility can result in a widespread outbreak, and early identification and
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i cohorting of cases, along with infection prevention and control measures is imperative.

. Flrst genome sequencing of SARS-CoV-2 recovered from an infected cat and its owner in Latin
America. (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=585)
Carlos Renata Santiago Alberto et al. Transboundary and emerging diseases 2021 Jan

. Conflrmed Reinfection with SARS-CoV-2 Variant VOC-202012/01. (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=586)
Harrington David et al. Clinical infectious diseases : an official publication of the Infectious Diseases
Souety of America 2021 Jan

o Sallva viral load is a dynamic unifying correlate of COVID-19 severity and mortality
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=587)
J Silva et al, MEDRXIV, January 10, 2021

We examine saliva and nasopharyngeal viral load over time and correlate them with patient
demographics, and cellular and immune profiling. We found that saliva viral load was significantly
higher in those with COVID-19 risk factors; that it correlated with increasing levels of disease
severity and showed a superior ability over nasopharyngeal viral load as a predictor of mortality

E over time.

o The Sensitivity and Costs of Testing for SARS-CoV-2 Infection With Saliva Versus Nasopharyngeal
Swabs- A Systematic Review and Meta-analysis (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=592)

ML Bastos et al, Annals of Internal Medicine, January 12,2021

Nasopharyngeal swabs are the primary sampling method used for detection of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), but they require a trained health care
professional and extensive personal protective equipment. This systematic review shows that
saliva sampling seems to be a similarly sensitive and less costly alternative that could replace
nasopharyngeal swabs for collection of clinical samples for SARS-CoV-2 testing.

o Gut microbiota composition reflects disease severity and dysfunctional immune responses in patlents
with COVID-19 (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=593)
YK Yeoh et al, BMJ Gut, January 11,2021

Assouatlons between gut microbiota composition, levels of cytokines and inflammatory markers
in patients with COVID-19 suggest that the gut microbiome is involved in the magnitude of
COVID-19 severity possibly via modulating host immune responses. Furthermore, the gut
microbiota dysbiosis after disease resolution could contribute to persistent symptoms,
highlighting a need to understand how gut microorganisms are involved in inflammation and

| CovID-19.

o Statlst|cal power in COVID-19 case-control host genomic study design. (/PHGKB/phgHome.action?
action=forward&dbsource=covUpdate&id=600)
Lin Yu-Chung et al. Genome medicine 2020 12 (1) 115

" The field of infectious disease genetic epidemiology has long described the unique and complex _
implications that a requirement of exposure to the infectious agent imposes on study design. Here,
we draw on current estimates of exposure, infectivity, and test accuracy of COVID-19 to :
demonstrate the feasibility of detecting host genetic factors associated with COVID-19
susceptibility and severity with current study designs. We demonstrate why studying

susceptibility to SARS-CoV-2 infection could be futile at certain stages of the pandemic. Our
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insights can aid in the interpretation of genetic findings emerging from the literature and guide the
design of future host genetic studies." :

o Establlshment and lineage dynamics of the SARS-CoV-2 epidemicin the UK.
(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=601)
du Plessis Louis et al. Science (New York, N.Y.) 2021 Jan

Abstract. The UK?s COVID-19 epidemic during early 2020 was one of world?s largest and
unusually well represented by virus genomic sampling. Here we reveal the fine-scale genetic
lineage structure of this epidemic through analysis of 50,887 SARS-CoV-2 genomes, including
26,181 from the UK sampled throughout the country?s first wave of infection. Using large-scale
phylogenetic analyses, combined with epidemiological and travel data, we quantify the size,
spatio-temporal origins and persistence of genetically-distinct UK transmission lineages. Rapid
fluctuations in virus importation rates resulted in >1000 lineages; those introduced prior to
national lockdown tended to be larger and more dispersed. Lineage importation and regional
lineage diversity declined after lockdown, while lineage elimination was size-dependent. We
discuss the implications of our genetic perspective on transmission dynamics for COVID-19

epidemiology and control.
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