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Archived Editions (COVID-19 Genomics and Precision Public Health Weekly Update)

Pathogen and Human Genomics Studies

Phylogenetic estimates of SARS-CoV-2 introductions into Washington State. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1102) 

Tordoff Diana M et al. medRxiv : the preprint server for health sciences 2021 4

We estimated a minimum 287 separate introductions (median, range 244-320) into Washington and 204 exported lineages

(range 188-227) of SARS-CoV-2 out of Washington. Introductions began in mid-January and peaked on March 29, 2020.

Lineages with the Spike D614G variant accounted for the majority (88%) of introductions. Overall, 61% (range 55-65%) of

introductions into Washington likely originated from a source elsewhere within the US.

Real World Effectiveness of COVID-19 mRNA Vaccines against Hospitalizations and Deaths in the United States

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1107) 

FS Vahidy et al, MEDRXIV< April 23, 2021

We used a retrospective cohort assembled from a cross-institution comprehensive data repository. Established patients of

the health care system were categorized as not immunized, partially immunized, or fully immunized against SARS-CoV-2 with

an mRNA vaccine through April 4, 2021.mRNA vaccines were 96% (95%CI: 95 - 99) effective at preventing Covid-19 related

hospitalization and 98.7% (95%CI: 91.0 - 99.8) effective at preventing Covid-19 related death when participants were fully

vaccinated. Partial vaccination was 77% (95%CI: 71 - 82) effective at preventing hospitalization and 64.2% (95%CI: 13.0 -

85.2) effective at preventing death.

Trans-ancestry analysis reveals genetic and nongenetic associations with COVID-19 susceptibility and severity

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1114) 

Shelton JF, et al. Nat Genet, Apr 22, 2021.

Based on a study of 1,051,032 23andMe research participants, we report genetic and nongenetic associations with testing

positive for SARS-CoV-2, respiratory symptoms and hospitalization. Using trans-ancestry genome-wide association studies,

we identified a strong association between blood type and COVID-19 diagnosis, as well as a gene-rich locus on chromosome

3p21.31 that is more strongly associated with outcome severity.

SARS-CoV-2 shifting transmission dynamics and hidden reservoirs potentially limit efficacy of public health interventions in Italy.

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1115) 

Giovanetti Marta et al. Communications biology 2021 4 (1) 489

We investigated SARS-CoV-2 transmission dynamics in Italy, one of the countries hit hardest by the pandemic, using

phylodynamic analysis of viral genetic and epidemiological data. We observed the co-circulation of multiple SARS-CoV-2

lineages over time, which were linked to multiple importations and characterized by large transmission clusters concomitant

with a high number of infections. Subsequent implementation of a three-phase nationwide lockdown strategy greatly

reduced infection numbers and hospitalizations. Yet we present evidence of sustained viral spread among sporadic clusters

acting as ?hidden reservoirs? during summer 2020. Mathematical modelling shows that increased mobility among residents
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eventually catalyzed the coalescence of such clusters, thus driving up the number of infections and initiating a new epidemic

wave. Our results suggest that the efficacy of public health interventions is, ultimately, limited by the size and structure of

epidemic reservoirs, which may warrant prioritization during vaccine deployment.

Resurgence of SARS-CoV-2: detection by community viral surveillance. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1119) 

Riley Steven et al. Science (New York, N.Y.) 2021 4

e report a community-wide national representative surveillance program in England involving self-administered swab results

from 594,000 individuals tested for SARS-CoV-2, regardless of symptoms, from May to beginning of September 2020. The

epidem.ic declined between May and July 2020 but then increased gradually from mid-August, accelerating into early

September 2020 at the start of the second wave

Detection and characterization of the SARS-CoV-2 lineage B.1.526 in New York (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1120) 

AP West et al, BIORXIV, April 22, 2021

We detected an emerging lineage of SARS-CoV-2 in the New York region that shares mutations with previously reported

variants. The most common sets of spike mutations in this lineage (now designated as B.1.526) are L5F, T95I, D253G, E484K

or S477N, D614G, and A701V. This lineage was first sequenced in late November 2020 when it represented <1% of

sequenced coronavirus genomes that were collected in New York City. By February 2021, genomes from this lineage

accounted for ~32% of 3288 sequenced genomes from specimens.

Genomic Epidemiology of SARS-CoV-2 Infection During the Initial Pandemic Wave and Association With Disease Severity

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1123) 

FP Esper et al, JAMA Network Open, April 26, 2021

Within weeks of SARS-CoV-2 circulation, a profound shift toward 23403A>G (D614G) specific genotypes occurred.

Replaced clades were associated with worse clinical outcomes, including mortality. These findings help explain persistent

hospitalization yet decreasing mortality as the pandemic progresses. SARS-CoV-2 clade assignment is an important factor

that may aid in estimating patient outcomes.

Epigenome-wide association study of COVID-19 severity with respiratory failure. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1124) 

Castro de Moura Manuel et al. EBioMedicine 2021 4 103339

Peripheral blood samples were obtained from 407 confirmed COVID-19 patients = 61 years of age and without

comorbidities, 194 (47.7%) of whom had mild symptomatology that did not involve hospitalization and 213 (52.3%) had a

severe clinical course that required respiratory support. We analysed the DNA methylation status of 850,000 CpG sites in

these patients. The DNA methylation status of 44 CpG sites was associated with the clinical severity of COVID-19. Of these

loci, 23 (52.3%) were located in 20 annotated coding genes. These genes, such as the inflammasome component Absent in

Melanoma 2 (AIM2) and the Major Histocompatibility Complex, class I C (HLA-C) candidates, were mainly involved in the

response of interferon to viral infection.

Use of Genomics to Track Coronavirus Disease Outbreaks, New Zealand. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1126) 

Geoghegan Jemma L et al. Emerging infectious diseases 2021 4 (5) 1317-1322

In August 2020, after having eliminated the virus, New Zealand experienced a second outbreak. During that outbreak, New

Zealand used genomic sequencing in a primary role, leading to a second elimination of the virus. We generated genomes from

78% of the laboratory-confirmed samples of SARS-CoV-2 from the second outbreak and compared them with the available

global genomic data. Genomic sequencing rapidly identified that virus causing the second outbreak in New Zealand belonged

to a single cluster, thus resulting from a single introduction.

Genomic and epidemiological characteristics of SARS-CoV-2 in Africa. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1127) 

Lamptey Jones et al. PLoS neglected tropical diseases 2021 4 (4) e0009335

In this study, we investigated 224 SARS-CoV-2 genome sequences from the Global Initiative on Sharing Avian Influenza Data

(GISAID) in the early part of the outbreak, of which 69 were from Africa. We analyzed a total of 550 mutations by comparing

them with the reference SARS-CoV-2 sequence from Wuhan. We classified the mutations observed based on country and
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region, and afterwards analyzed common and unique mutations on the African continent as a whole. Correlation analyses

showed that the duo variants ORF1ab/RdRp 4715L and S protein 614G variants, which are strongly linked to fatality rate,

were not significantly and positively correlated with fatality rates.

The Influence Of Hla Genotype On The Severity Of Covid-19 Infection. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1128) 

Langton David J et al. HLA 2021 4

Using next generation sequencing, we analysed the class I and class II classical HLA genes of 147 individuals of European

descent experiencing variable clinical outcomes following COVID-19 infection. 49 of these patients were admitted to

hospital with severe respiratory disease. They had no significant pre-existing comorbidities. We found a significant difference

in the allele frequency of HLA-DRB1*04:01 in the severe patient compared to the asymptomatic staff group (5.1% versus

16.7%)

BNT162b2 Vaccination Effectively Prevents the Rapid Rise of SARS-CoV-2 Variant B.1.1.7 in high risk populations in Israel.

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1129) 

Munitz A et al. Cell reports. Medicine 2021 4 100264

We analyze data from ~300,000 RT-PCR samples collected from December 6th 2020 to February 10th 2021. We reveal that

the B.1.1.7 is 45% (95% CI:20-60%) more transmissible than the wild-type strain, and become the dominant in Israel within

3.5 weeks. Despite the rapid increase in viral spread, focused RT-PCR testing and prioritized vaccination programs are

capable of preventing the spread of the B.1.1.7 variant in the elderly.

Vaccine side-effects and SARS-CoV-2 infection after vaccination in users of the COVID Symptom Study app in the UK: a

prospective observational study (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1130) 

C Menni et al, Lancet Infectious Diseases, April 27, 2021

We examined the proportion and probability of self-reported systemic and local side-effects within 8 days of vaccination in

individuals using the COVID Symptom Study app who received one or two doses of the BNT162b2 vaccine or one dose of the

ChAdOx1 nCoV-19 vaccine. Systemic and local side-effects after vaccination occur at frequencies lower than reported in

phase 3 trials. Both vaccines decrease the risk of SARS-CoV-2 infection after 12 days.

SARS-CoV-2 Sequence Characteristics of COVID-19 Persistence and Reinfection. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1133) 

Choudhary Manish C et al. Clinical infectious diseases : an official publication of the Infectious Diseases Society of America 2021

4

A systematic review of PubMed was conducted to identify cases of SARS-CoV-2 reinfection and persistence with available

sequences. Nucleotide and amino acid changes in the reinfecting sequence were compared to both the initial and

contemporaneous community variants. Time-measured phylogenetic reconstruction was performed to compare intra-host

viral evolution in persistent SARS-CoV-2 to community-driven evolution.... Reinfecting SARS-CoV-2 viral genomes largely

mirror contemporaneous circulating sequences in that geographic region, while persistent COVID-19 has been largely

described in immunosuppressed individuals and is associated with accelerated viral evolution.

Non-Genomics Precision Health Studies

Phylogenetic estimates of SARS-CoV-2 introductions into Washington State. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1102) 

Tordoff Diana M et al. medRxiv : the preprint server for health sciences 2021 4

We estimated a minimum 287 separate introductions (median, range 244-320) into Washington and 204 exported lineages

(range 188-227) of SARS-CoV-2 out of Washington. Introductions began in mid-January and peaked on March 29, 2020.

Lineages with the Spike D614G variant accounted for the majority (88%) of introductions. Overall, 61% (range 55-65%) of

introductions into Washington likely originated from a source elsewhere within the US.

Real World Effectiveness of COVID-19 mRNA Vaccines against Hospitalizations and Deaths in the United States

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1107) 

FS Vahidy et al, MEDRXIV< April 23, 2021
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We used a retrospective cohort assembled from a cross-institution comprehensive data repository. Established patients of

the health care system were categorized as not immunized, partially immunized, or fully immunized against SARS-CoV-2 with

an mRNA vaccine through April 4, 2021.mRNA vaccines were 96% (95%CI: 95 - 99) effective at preventing Covid-19 related

hospitalization and 98.7% (95%CI: 91.0 - 99.8) effective at preventing Covid-19 related death when participants were fully

vaccinated. Partial vaccination was 77% (95%CI: 71 - 82) effective at preventing hospitalization and 64.2% (95%CI: 13.0 -

85.2) effective at preventing death.

Trans-ancestry analysis reveals genetic and nongenetic associations with COVID-19 susceptibility and severity

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1114) 

Shelton JF, et al. Nat Genet, Apr 22, 2021.

Based on a study of 1,051,032 23andMe research participants, we report genetic and nongenetic associations with testing

positive for SARS-CoV-2, respiratory symptoms and hospitalization. Using trans-ancestry genome-wide association studies,

we identified a strong association between blood type and COVID-19 diagnosis, as well as a gene-rich locus on chromosome

3p21.31 that is more strongly associated with outcome severity.

SARS-CoV-2 shifting transmission dynamics and hidden reservoirs potentially limit efficacy of public health interventions in Italy.

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1115) 

Giovanetti Marta et al. Communications biology 2021 4 (1) 489

We investigated SARS-CoV-2 transmission dynamics in Italy, one of the countries hit hardest by the pandemic, using

phylodynamic analysis of viral genetic and epidemiological data. We observed the co-circulation of multiple SARS-CoV-2

lineages over time, which were linked to multiple importations and characterized by large transmission clusters concomitant

with a high number of infections. Subsequent implementation of a three-phase nationwide lockdown strategy greatly

reduced infection numbers and hospitalizations. Yet we present evidence of sustained viral spread among sporadic clusters

acting as ?hidden reservoirs? during summer 2020. Mathematical modelling shows that increased mobility among residents

eventually catalyzed the coalescence of such clusters, thus driving up the number of infections and initiating a new epidemic

wave. Our results suggest that the efficacy of public health interventions is, ultimately, limited by the size and structure of

epidemic reservoirs, which may warrant prioritization during vaccine deployment.

Resurgence of SARS-CoV-2: detection by community viral surveillance. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1119) 

Riley Steven et al. Science (New York, N.Y.) 2021 4

e report a community-wide national representative surveillance program in England involving self-administered swab results

from 594,000 individuals tested for SARS-CoV-2, regardless of symptoms, from May to beginning of September 2020. The

epidem.ic declined between May and July 2020 but then increased gradually from mid-August, accelerating into early

September 2020 at the start of the second wave

Detection and characterization of the SARS-CoV-2 lineage B.1.526 in New York (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1120) 

AP West et al, BIORXIV, April 22, 2021

We detected an emerging lineage of SARS-CoV-2 in the New York region that shares mutations with previously reported

variants. The most common sets of spike mutations in this lineage (now designated as B.1.526) are L5F, T95I, D253G, E484K

or S477N, D614G, and A701V. This lineage was first sequenced in late November 2020 when it represented <1% of

sequenced coronavirus genomes that were collected in New York City. By February 2021, genomes from this lineage

accounted for ~32% of 3288 sequenced genomes from specimens.

Genomic Epidemiology of SARS-CoV-2 Infection During the Initial Pandemic Wave and Association With Disease Severity

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1123) 

FP Esper et al, JAMA Network Open, April 26, 2021

Within weeks of SARS-CoV-2 circulation, a profound shift toward 23403A>G (D614G) specific genotypes occurred.

Replaced clades were associated with worse clinical outcomes, including mortality. These findings help explain persistent

hospitalization yet decreasing mortality as the pandemic progresses. SARS-CoV-2 clade assignment is an important factor

that may aid in estimating patient outcomes.

Epigenome-wide association study of COVID-19 severity with respiratory failure. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1124) 
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Castro de Moura Manuel et al. EBioMedicine 2021 4 103339

Peripheral blood samples were obtained from 407 confirmed COVID-19 patients = 61 years of age and without

comorbidities, 194 (47.7%) of whom had mild symptomatology that did not involve hospitalization and 213 (52.3%) had a

severe clinical course that required respiratory support. We analysed the DNA methylation status of 850,000 CpG sites in

these patients. The DNA methylation status of 44 CpG sites was associated with the clinical severity of COVID-19. Of these

loci, 23 (52.3%) were located in 20 annotated coding genes. These genes, such as the inflammasome component Absent in

Melanoma 2 (AIM2) and the Major Histocompatibility Complex, class I C (HLA-C) candidates, were mainly involved in the

response of interferon to viral infection.

Use of Genomics to Track Coronavirus Disease Outbreaks, New Zealand. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1126) 

Geoghegan Jemma L et al. Emerging infectious diseases 2021 4 (5) 1317-1322

In August 2020, after having eliminated the virus, New Zealand experienced a second outbreak. During that outbreak, New

Zealand used genomic sequencing in a primary role, leading to a second elimination of the virus. We generated genomes from

78% of the laboratory-confirmed samples of SARS-CoV-2 from the second outbreak and compared them with the available

global genomic data. Genomic sequencing rapidly identified that virus causing the second outbreak in New Zealand belonged

to a single cluster, thus resulting from a single introduction.

Genomic and epidemiological characteristics of SARS-CoV-2 in Africa. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1127) 

Lamptey Jones et al. PLoS neglected tropical diseases 2021 4 (4) e0009335

In this study, we investigated 224 SARS-CoV-2 genome sequences from the Global Initiative on Sharing Avian Influenza Data

(GISAID) in the early part of the outbreak, of which 69 were from Africa. We analyzed a total of 550 mutations by comparing

them with the reference SARS-CoV-2 sequence from Wuhan. We classified the mutations observed based on country and

region, and afterwards analyzed common and unique mutations on the African continent as a whole. Correlation analyses

showed that the duo variants ORF1ab/RdRp 4715L and S protein 614G variants, which are strongly linked to fatality rate,

were not significantly and positively correlated with fatality rates.

The Influence Of Hla Genotype On The Severity Of Covid-19 Infection. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1128) 

Langton David J et al. HLA 2021 4

Using next generation sequencing, we analysed the class I and class II classical HLA genes of 147 individuals of European

descent experiencing variable clinical outcomes following COVID-19 infection. 49 of these patients were admitted to

hospital with severe respiratory disease. They had no significant pre-existing comorbidities. We found a significant difference

in the allele frequency of HLA-DRB1*04:01 in the severe patient compared to the asymptomatic staff group (5.1% versus

16.7%)

BNT162b2 Vaccination Effectively Prevents the Rapid Rise of SARS-CoV-2 Variant B.1.1.7 in high risk populations in Israel.

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1129) 

Munitz A et al. Cell reports. Medicine 2021 4 100264

We analyze data from ~300,000 RT-PCR samples collected from December 6th 2020 to February 10th 2021. We reveal that

the B.1.1.7 is 45% (95% CI:20-60%) more transmissible than the wild-type strain, and become the dominant in Israel within

3.5 weeks. Despite the rapid increase in viral spread, focused RT-PCR testing and prioritized vaccination programs are

capable of preventing the spread of the B.1.1.7 variant in the elderly.

Vaccine side-effects and SARS-CoV-2 infection after vaccination in users of the COVID Symptom Study app in the UK: a

prospective observational study (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1130) 

C Menni et al, Lancet Infectious Diseases, April 27, 2021

We examined the proportion and probability of self-reported systemic and local side-effects within 8 days of vaccination in

individuals using the COVID Symptom Study app who received one or two doses of the BNT162b2 vaccine or one dose of the

ChAdOx1 nCoV-19 vaccine. Systemic and local side-effects after vaccination occur at frequencies lower than reported in

phase 3 trials. Both vaccines decrease the risk of SARS-CoV-2 infection after 12 days.

SARS-CoV-2 Sequence Characteristics of COVID-19 Persistence and Reinfection. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1133) 
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Choudhary Manish C et al. Clinical infectious diseases : an official publication of the Infectious Diseases Society of America 2021

4

A systematic review of PubMed was conducted to identify cases of SARS-CoV-2 reinfection and persistence with available

sequences. Nucleotide and amino acid changes in the reinfecting sequence were compared to both the initial and

contemporaneous community variants. Time-measured phylogenetic reconstruction was performed to compare intra-host

viral evolution in persistent SARS-CoV-2 to community-driven evolution.... Reinfecting SARS-CoV-2 viral genomes largely

mirror contemporaneous circulating sequences in that geographic region, while persistent COVID-19 has been largely

described in immunosuppressed individuals and is associated with accelerated viral evolution.

News, Reviews and Commentaries

Phylogenetic estimates of SARS-CoV-2 introductions into Washington State. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1102) 

Tordoff Diana M et al. medRxiv : the preprint server for health sciences 2021 4

We estimated a minimum 287 separate introductions (median, range 244-320) into Washington and 204 exported lineages

(range 188-227) of SARS-CoV-2 out of Washington. Introductions began in mid-January and peaked on March 29, 2020.

Lineages with the Spike D614G variant accounted for the majority (88%) of introductions. Overall, 61% (range 55-65%) of

introductions into Washington likely originated from a source elsewhere within the US.

Real World Effectiveness of COVID-19 mRNA Vaccines against Hospitalizations and Deaths in the United States

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1107) 

FS Vahidy et al, MEDRXIV< April 23, 2021

We used a retrospective cohort assembled from a cross-institution comprehensive data repository. Established patients of

the health care system were categorized as not immunized, partially immunized, or fully immunized against SARS-CoV-2 with

an mRNA vaccine through April 4, 2021.mRNA vaccines were 96% (95%CI: 95 - 99) effective at preventing Covid-19 related

hospitalization and 98.7% (95%CI: 91.0 - 99.8) effective at preventing Covid-19 related death when participants were fully

vaccinated. Partial vaccination was 77% (95%CI: 71 - 82) effective at preventing hospitalization and 64.2% (95%CI: 13.0 -

85.2) effective at preventing death.

Trans-ancestry analysis reveals genetic and nongenetic associations with COVID-19 susceptibility and severity

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1114) 

Shelton JF, et al. Nat Genet, Apr 22, 2021.

Based on a study of 1,051,032 23andMe research participants, we report genetic and nongenetic associations with testing

positive for SARS-CoV-2, respiratory symptoms and hospitalization. Using trans-ancestry genome-wide association studies,

we identified a strong association between blood type and COVID-19 diagnosis, as well as a gene-rich locus on chromosome

3p21.31 that is more strongly associated with outcome severity.

SARS-CoV-2 shifting transmission dynamics and hidden reservoirs potentially limit efficacy of public health interventions in Italy.

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1115) 

Giovanetti Marta et al. Communications biology 2021 4 (1) 489

We investigated SARS-CoV-2 transmission dynamics in Italy, one of the countries hit hardest by the pandemic, using

phylodynamic analysis of viral genetic and epidemiological data. We observed the co-circulation of multiple SARS-CoV-2

lineages over time, which were linked to multiple importations and characterized by large transmission clusters concomitant

with a high number of infections. Subsequent implementation of a three-phase nationwide lockdown strategy greatly

reduced infection numbers and hospitalizations. Yet we present evidence of sustained viral spread among sporadic clusters

acting as ?hidden reservoirs? during summer 2020. Mathematical modelling shows that increased mobility among residents

eventually catalyzed the coalescence of such clusters, thus driving up the number of infections and initiating a new epidemic

wave. Our results suggest that the efficacy of public health interventions is, ultimately, limited by the size and structure of

epidemic reservoirs, which may warrant prioritization during vaccine deployment.

Resurgence of SARS-CoV-2: detection by community viral surveillance. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1119) 

Riley Steven et al. Science (New York, N.Y.) 2021 4
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e report a community-wide national representative surveillance program in England involving self-administered swab results

from 594,000 individuals tested for SARS-CoV-2, regardless of symptoms, from May to beginning of September 2020. The

epidem.ic declined between May and July 2020 but then increased gradually from mid-August, accelerating into early

September 2020 at the start of the second wave

Detection and characterization of the SARS-CoV-2 lineage B.1.526 in New York (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1120) 

AP West et al, BIORXIV, April 22, 2021

We detected an emerging lineage of SARS-CoV-2 in the New York region that shares mutations with previously reported

variants. The most common sets of spike mutations in this lineage (now designated as B.1.526) are L5F, T95I, D253G, E484K

or S477N, D614G, and A701V. This lineage was first sequenced in late November 2020 when it represented <1% of

sequenced coronavirus genomes that were collected in New York City. By February 2021, genomes from this lineage

accounted for ~32% of 3288 sequenced genomes from specimens.

Genomic Epidemiology of SARS-CoV-2 Infection During the Initial Pandemic Wave and Association With Disease Severity

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1123) 

FP Esper et al, JAMA Network Open, April 26, 2021

Within weeks of SARS-CoV-2 circulation, a profound shift toward 23403A>G (D614G) specific genotypes occurred.

Replaced clades were associated with worse clinical outcomes, including mortality. These findings help explain persistent

hospitalization yet decreasing mortality as the pandemic progresses. SARS-CoV-2 clade assignment is an important factor

that may aid in estimating patient outcomes.

Epigenome-wide association study of COVID-19 severity with respiratory failure. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1124) 

Castro de Moura Manuel et al. EBioMedicine 2021 4 103339

Peripheral blood samples were obtained from 407 confirmed COVID-19 patients = 61 years of age and without

comorbidities, 194 (47.7%) of whom had mild symptomatology that did not involve hospitalization and 213 (52.3%) had a

severe clinical course that required respiratory support. We analysed the DNA methylation status of 850,000 CpG sites in

these patients. The DNA methylation status of 44 CpG sites was associated with the clinical severity of COVID-19. Of these

loci, 23 (52.3%) were located in 20 annotated coding genes. These genes, such as the inflammasome component Absent in

Melanoma 2 (AIM2) and the Major Histocompatibility Complex, class I C (HLA-C) candidates, were mainly involved in the

response of interferon to viral infection.

Use of Genomics to Track Coronavirus Disease Outbreaks, New Zealand. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1126) 

Geoghegan Jemma L et al. Emerging infectious diseases 2021 4 (5) 1317-1322

In August 2020, after having eliminated the virus, New Zealand experienced a second outbreak. During that outbreak, New

Zealand used genomic sequencing in a primary role, leading to a second elimination of the virus. We generated genomes from

78% of the laboratory-confirmed samples of SARS-CoV-2 from the second outbreak and compared them with the available

global genomic data. Genomic sequencing rapidly identified that virus causing the second outbreak in New Zealand belonged

to a single cluster, thus resulting from a single introduction.

Genomic and epidemiological characteristics of SARS-CoV-2 in Africa. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1127) 

Lamptey Jones et al. PLoS neglected tropical diseases 2021 4 (4) e0009335

In this study, we investigated 224 SARS-CoV-2 genome sequences from the Global Initiative on Sharing Avian Influenza Data

(GISAID) in the early part of the outbreak, of which 69 were from Africa. We analyzed a total of 550 mutations by comparing

them with the reference SARS-CoV-2 sequence from Wuhan. We classified the mutations observed based on country and

region, and afterwards analyzed common and unique mutations on the African continent as a whole. Correlation analyses

showed that the duo variants ORF1ab/RdRp 4715L and S protein 614G variants, which are strongly linked to fatality rate,

were not significantly and positively correlated with fatality rates.

The Influence Of Hla Genotype On The Severity Of Covid-19 Infection. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1128) 

Langton David J et al. HLA 2021 4
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Using next generation sequencing, we analysed the class I and class II classical HLA genes of 147 individuals of European

descent experiencing variable clinical outcomes following COVID-19 infection. 49 of these patients were admitted to

hospital with severe respiratory disease. They had no significant pre-existing comorbidities. We found a significant difference

in the allele frequency of HLA-DRB1*04:01 in the severe patient compared to the asymptomatic staff group (5.1% versus

16.7%)

BNT162b2 Vaccination Effectively Prevents the Rapid Rise of SARS-CoV-2 Variant B.1.1.7 in high risk populations in Israel.

(/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1129) 

Munitz A et al. Cell reports. Medicine 2021 4 100264

We analyze data from ~300,000 RT-PCR samples collected from December 6th 2020 to February 10th 2021. We reveal that

the B.1.1.7 is 45% (95% CI:20-60%) more transmissible than the wild-type strain, and become the dominant in Israel within

3.5 weeks. Despite the rapid increase in viral spread, focused RT-PCR testing and prioritized vaccination programs are

capable of preventing the spread of the B.1.1.7 variant in the elderly.

Vaccine side-effects and SARS-CoV-2 infection after vaccination in users of the COVID Symptom Study app in the UK: a

prospective observational study (/PHGKB/phgHome.action?action=forward&dbsource=covUpdate&id=1130) 

C Menni et al, Lancet Infectious Diseases, April 27, 2021

We examined the proportion and probability of self-reported systemic and local side-effects within 8 days of vaccination in

individuals using the COVID Symptom Study app who received one or two doses of the BNT162b2 vaccine or one dose of the

ChAdOx1 nCoV-19 vaccine. Systemic and local side-effects after vaccination occur at frequencies lower than reported in

phase 3 trials. Both vaccines decrease the risk of SARS-CoV-2 infection after 12 days.

SARS-CoV-2 Sequence Characteristics of COVID-19 Persistence and Reinfection. (/PHGKB/phgHome.action?

action=forward&dbsource=covUpdate&id=1133) 

Choudhary Manish C et al. Clinical infectious diseases : an official publication of the Infectious Diseases Society of America 2021

4

A systematic review of PubMed was conducted to identify cases of SARS-CoV-2 reinfection and persistence with available

sequences. Nucleotide and amino acid changes in the reinfecting sequence were compared to both the initial and

contemporaneous community variants. Time-measured phylogenetic reconstruction was performed to compare intra-host

viral evolution in persistent SARS-CoV-2 to community-driven evolution.... Reinfecting SARS-CoV-2 viral genomes largely

mirror contemporaneous circulating sequences in that geographic region, while persistent COVID-19 has been largely

described in immunosuppressed individuals and is associated with accelerated viral evolution.
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