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Pathogen and Human Genomics Studies

o Analysis of 329,942 SARS-CoV-2 records retrieved from GISAID database
(https://www.biorxiv.org/content/10.1101/2021.08.04.454929v1)
M Zelonova et al, BIORXIV, August 4, 2021

¢ Integrated miRNA/cytokine/chemokine profiling reveals immunopathological step changes
associated with COVID-19 severity
(https://www.medrxiv.org/content/10.1101/2021.08.04.21261471v1)
JC Wilson et al, MEDRXIV, August 5,2021

Integratlon of miRNA and CC levels with clinical parameters revealed severity-specific signatures
associated with clinical hallmarks of COVID-19. Our study highlights the existence of severity-
specific circulating CC/miRNA networks, providing insight into COVID-19 pathogenesis and a
novel approach for monitoring COVID-19 progression.

o Is oropharyngeal sampling a reliable test to detect SARS-CoV-2?
(https://www.thelancet.com/journals/laninf/article/P11S1473-3099(21)00395-9/fulltext)
Lancet Infectious Diseases, August 4, 2021

Nasopharyngeal swabbing is a challenging procedure and improper sample collection is known to
contribute to false-negative results. We think that the reference for assessing different sampling
methods must be a sample method that tests positive in any upper airway sample, because RT-
PCR has a very high specificity to detect SARS-CoV-2. This view is also that of WHO, which
recommends combining nasopharyngeal and oropharyngeal swabs to improve diagnostic
accuracy

o Effectlveness of SARS-CoV-2 mRNA Vaccines for Preventing Covid-19 Hospitalizations in the United
States. (https://pubmed.ncbi.nim.nih.gov/34358310)
Tenforde Mark W et al. Clinical infectious diseases : an official publication of the Infectious Diseases

https://phgkb.cdc.gov/PHGKB/coVInfoClip.action?action=archive&date=08/12/2021 Page 1 of 11


http://www.cdc.gov/
https://www.biorxiv.org/content/10.1101/2021.08.04.454929v1
https://www.medrxiv.org/content/10.1101/2021.08.04.21261471v1
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(21)00395-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/34358310

8/20/21, 8:23 AM

Souety of America 2021 8

Overall vaccine effectiveness was 87.1% (95% Cl: 80.7 to 91.3%). Vaccine effectiveness was
similar for Pfizer-BioNTech and Moderna vaccines, and highest in adults aged 18-49 years (97.4%;
95% Cl: 79.3 to 99.7%). Among 45 patients with vaccine-breakthrough Covid hospitalizations, 44
(97.8%) were =50 years old and 20 (44.4%) had immunosuppression. Vaccine effectiveness was
lower among patients with immunosuppression (62.9%; 95% Cl: 20.8 to 82.6%) than without
immunosuppression (91.3%; 95% Cl: 85.6 to 94.8%).

. SARS CoV-2 Variants in Immunocompromised Patient Given Antibody Monotherapy.
(https://pubmed.ncbi.nlm.nih.gov/34352197)
Truffot Aurélie et al. Emerging infectious diseases 2021 8 (10)

A 72-year-old immunocompromised man infected with severe acute respiratory syndrome
coronavirus 2 received bamlanivimab monotherapy. Viral evolution was monitored in
nasopharyngeal and blood samples by melting curve analysis of single-nucleotide polymorphisms
and whole-genome sequencing. Rapid emergence of spike receptor binding domain mutations was

found associated with a compartmentalization of viral populations.

. Mlnlmally instrumented SHERLOCK (miSHERLOCK) for CRISPR-based point-of-care diagnosis of
SARS-CoV-2 and emerging variants (https://advances.sciencemag.org/content/7/32/eabh2944 full)
H De Puig et al, Science Advances, August 6,2021

We have developed miSHERLOCK, a low-cost, CRISPR-based POC diagnostic platform that takes
unprocessed patient saliva; extracts, purifies, and concentrates viral RNA; performs amplification
and detection reactions; and provides fluorescent visual output with only three user actions and 1
hour from sample input to answer out. miSHERLOCK achieves highly sensitive multiplexed
detection of SARS-CoV-2 and mutations associated with variants B.1.1.7,B.1.351, and P.1.

o Comparlson of two highly-effective mRNA vaccines for COVID-19 during periods of Alpha and Delta
variant prevalence (https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v1)
A Puranik et a, MEDRXIV, August 8,2021

Both vaccines were highly effective during this study period against SARS-CoV-2 infection
(MRNA-1273: 86%, 95%Cl: 81-90.6%; BNT162b2: 76%, 95%Cl: 69-81%) and COVID-19

associated hospitalization (MRNA-1273: 91.6%, 95% Cl: 81-97%; BNT162b2: 85%, 95% Cl. 73-
93%). However, in July, the effectiveness against infection was considerably lower for mRNA-1273
(76%, 95% Cl: 58-87%) with an even more pronounced reduction in effectiveness for BNT162b2
| (42%,95% Cl: 13-62%).

o The cytokines HGF and CXCL13 predict the severity and the mortality in COVID-19 patients
(https://www.nature.com/articles/s41467-021-25191-5)
H Perreau et al, Nature Comms, August 9, 2021

The combination of hepatocyte growth factor (HGF) and C-X-C motif chemokine ligand 13 _
(CXCL13) was the best predictor of ICU admission (positive and negative predictive values ranging
from 81.8% to 93.1% and 85.2% to 94.4% in the 3 cohorts) and occurrence of death during patient :
foIIow-up (8.8 fold higher likelihood of death when both cytokines were increased).

. Detectlon and characterization of the SARS-CoV-2 lineage B.1.526 in New York
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(https://www.nature.com/articles/s41467-021-25168-4)
AP West et al, Nature Coms, August 9, 2021

W|de-scale SARS-CoV-2 genome sequencing is critical to tracking viral evolution during the
ongoing pandemic. We develop the software tool, Variant Database (VDB), for quickly examining
the changing landscape of spike mutations. Using VDB, we detect an emerging lineage of SARS-
CoV-2in the New York region that shares mutations with previously reported variants.

o Development of a reproducible method for monitoring SARS-CoV-2 in wastewater.
(https://pubmed.ncbi.nlm.nih.gov/34365266)
Palmer Emma J et al. The Science of the total environment 2021 8 149405

Although many studies of SARS-CoV-2 in wastewater have been conducted around the world, a
uniform procedure for concentrating the virus in wastewater is lacking. The goal of this study was
to comprehensively evaluate how different methods for concentrating the suspended solids in
wastewater affect the associated SARS-CoV-2 RNA signal and the time required for processing
samples for wastewater-based epidemiology efforts.

¢ Immunogenicity of BNT162b2 vaccine Against the Alpha and Delta Variants in Immunocompromised
Patients (https://www.medrxiv.org/content/10.1101/2021.08.08.21261766v1)
J Hdjadj et al, MEDRXIV, August 9, 2021

Rituximab and methotrexate differentially impact the immunogenicity of BNT162b2, by impairing
B-cell and T-cell responses, respectively. Delta fully escapes the humoral response of individuals
treated with rituximab. These findings support efforts to improve BNT162b2 immunogenicity in
immunocompromised individuals.

o Evaluatlon of the Liberty16 mobile real time PCR device for use with the SalivaDirect assay for SARS-
CoV-2 testing (https://www.medrxiv.org/content/10.1101/2021.08.08.21261746v1)
DY Carr et al, MEDRXIV< August 10,2021

¢ Two doses of the SARS-CoV-2 BNT162b2 vaccine enhances antibody responses to variants in
individuals with prior SARS-CoV-2 infection
(https://stm.sciencemag.org/content/early/2021/08/10/scitranslmed.abj0847)
RA Urbanowicz et al, SCi Trans Med, August 10, 2021

Our data show that multiple exposures to SARS-CoV-2 spike protein in the context of a delayed
booster expand the neutralizing breadth of the antibody response to neutralization-resistant
SARS-CoV-2 variants. This suggests that additional vaccine boosts may be beneficial in improving
immune responses against future SARS-CoV-2 variants of concern.

o Immune Correlates Analysis of the mMRNA-1273 COVID-19 Vaccine Efficacy Trial
(https://www.medrxiv.org/content/10.1101/2021.08.09.21261290v1)
PB Gilbert et al, MEDRXIV, August 10, 2021

o Serialintervalsin SARS-CoV-2 B.1.617.2 variant cases
(https://www.thelancet.com/journals/lancet/article/P11IS0140-6736(21)01697-4/fulltext)
R Pung et al, Lancet, August 10, 2021

: Thls early investigation of recent B.1.617.2 variant cases offers no evidence to support a large
difference (ie, >1 day) in serial intervals among the samples studied, which had an exclusion
i criteria applied to ensure consistency. In turn, this lends support to the hypothesis that the recent
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rapid growth is potentially driven by an increase in the average number of secondary cases
i generated by a case infected with the B.1.617.2 variant.

¢ Dominance of alpha and lota variants in SARS-CoV-2 vaccine breakthrough infections in New York
City. (https://pubmed.ncbi.nlm.nih.gov/34375308)
Duerr Ralf et al. The Journal of clinical investigation 2021 8

The efficacy of COVID-19 mRNA vaccines is high, but breakthrough infections still occur. We
compared the SARS-CoV-2 genomes of 76 breakthrough cases after full vaccination with
BNT162b2 (Pfizer/BioNTech), nRNA-1273 (Moderna), or JNJ-78436735 (Janssen) to
unvaccinated controls (February-April 2021) in metropolitan New York, including their
phylogenetic relationship, distribution of variants, and full spike mutation profiles

. Evaluatlon of mMRNA-1273 SARS-CoV-2 Vaccine in Adolescents.
(https://pubmed.ncbi.nlm.nih.gov/34379915)
AI| Kashif et al. The New England journal of medicine 2021 8

In this ongoing phase 2-3, placebo-controlled trial, we randomly assigned healthy adolescents (12

to 17 years of age) in a 2:1 ratio to receive two injections of the mRNA-1273 vaccine (100 pgin :
each) or placebo, administered 28 days apart. The primary objectives were evaluation of the safety
of MRNA-1273 in adolescents and the noninferiority of the immune response in adolescents as :
compared with that in young adults (18 to 25 years of age) in a phase 3 trial.

o Random|zed Trial of a Third Dose of mRNA-1273 Vaccine in Transplant Recipients.
(https://pubmed.ncbi.nlm.nih.gov/34379917)
HaII Victoria G et al. The New England journal of medicine 2021 8

i A third dose of mMRNA vaccine in transplant recipients had substantially higher immunogenicity
than placebo, as determined in our analysis of both primary and secondary trial end points. This
trial had short follow-up and was not powered to detect differences in clinical outcomes.

Non-Genomics Precision Health Studies

o Analysis of 329,942 SARS-CoV-2 records retrieved from GISAID database
(https://www.biorxiv.org/content/10.1101/2021.08.04.454929v1)
M Zelonova et al, BIORXIV, August 4, 2021

. Integrated miRNA/cytokine/chemokine profiling reveals immunopathological step changes
associated with COVID-19 severity
(https://www.medrxiv.org/content/10.1101/2021.08.04.21261471v1)

JC Wilson et al, MEDRXIV, August 5,2021

Integratlon of miRNA and CC levels with clinical parameters revealed severity-specific signatures
associated with clinical hallmarks of COVID-19. Our study highlights the existence of severity-
specific circulating CC/miRNA networks, providing insight into COVID-19 pathogenesis and a
noveI approach for monitoring COVID-19 progression.

o Is oropharyngeal sampling a reliable test to detect SARS-CoV-2?
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(https://www.thelancet.com/journals/laninf/article/Pl1S1473-3099(21)00395-9/fulltext)
Lancet Infectious Diseases, August 4, 2021

Nasopharyngeal swabbing is a challenging procedure and improper sample collection is known to
contribute to false-negative results. We think that the reference for assessing different sampling
methods must be a sample method that tests positive in any upper airway sample, because RT-
PCR has a very high specificity to detect SARS-CoV-2. This view is also that of WHO, which
recommends combining nasopharyngeal and oropharyngeal swabs to improve diagnostic

 accuracy.

o Effectweness of SARS-CoV-2 mRNA Vaccines for Preventing Covid-19 Hospitalizations in the United
States. (https://pubmed.ncbi.nlm.nih.gov/34358310)
Tenforde Mark W et al. Clinical infectious diseases : an official publication of the Infectious Diseases
Souety of America 2021 8

Overall vaccine effectiveness was 87.1% (95% Cl: 80.7 to 91.3%). Vaccine effectiveness was
similar for Pfizer-BioNTech and Moderna vaccines, and highest in adults aged 18-49 years (97.4%;
95% Cl: 79.3 to 99.7%). Among 45 patients with vaccine-breakthrough Covid hospitalizations, 44
(97.8%) were =50 years old and 20 (44.4%) had immunosuppression. Vaccine effectiveness was
lower among patients with immunosuppression (62.9%; 95% Cl: 20.8 to 82.6%) than without
immunosuppression (91.3%; 95% Cl: 85.6 to 94.8%).

o SARS CoV-2 Variants in Immunocompromised Patient Given Antibody Monotherapy.
(https://pubmed.ncbi.nlm.nih.gov/34352197)
Truffot Aurélie et al. Emerging infectious diseases 2021 8 (10)

A 72-year-old immunocompromised man infected with severe acute respiratory syndrome
coronavirus 2 received bamlanivimab monotherapy. Viral evolution was monitored in
nasopharyngeal and blood samples by melting curve analysis of single-nucleotide polymorphisms
and whole-genome sequencing. Rapid emergence of spike receptor binding domain mutations was

found, associated with a compartmentalization of viral populations.

o Mlnlmally instrumented SHERLOCK (miSHERLOCK) for CRISPR-based point-of-care diagnosis of
SARS-CoV-2 and emerging variants (https://advances.sciencemag.org/content/7/32/eabh2944 full)
H De Puig et al, Science Advances, August 6, 2021

We have developed miSHERLOCK, a low-cost, CRISPR-based POC diagnostic platform that takes
unprocessed patient saliva; extracts, purifies, and concentrates viral RNA; performs amplification
and detection reactions; and provides fluorescent visual output with only three user actions and 1
hour from sample input to answer out. miSHERLOCK achieves highly sensitive multiplexed
detection of SARS-CoV-2 and mutations associated with variants B.1.1.7,B.1.351, and P.1.

o Companson of two highly-effective mRNA vaccines for COVID-19 during periods of Alpha and Delta
variant prevalence (https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v1)
A Puranik et a, MEDRXIV, August 8, 2021

Both vaccines were highly effective during this study period against SARS-CoV-2 infection
(MRNA-1273:86%, 95%Cl: 81-90.6%; BNT162b2: 76%, 95%Cl: 69-81%) and COVID-19

associated hospitalization (MRNA-1273: 91.6%, 95% Cl: 81-97%; BNT162b2: 85%, 95% Cl: 73-
93%). However, in July, the effectiveness against infection was considerably lower for mMRNA-1273
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(76%, 95% Cl: 58-87%) with an even more pronounced reduction in effectiveness for BNT162b2
5 | (42%,95% Cl: 13-62%).

o The cytokines HGF and CXCL13 predict the severity and the mortality in COVID-19 patients
(https://www.nature.com/articles/s41467-021-25191-5)
H Perreau et al, Nature Comms, August 9, 2021

The combination of hepatocyte growth factor (HGF) and C-X-C motif chemokine ligand 13 _
(CXCL13) was the best predictor of ICU admission (positive and negative predictive values ranging
from 81.8% to 93.1% and 85.2% to 94.4% in the 3 cohorts) and occurrence of death during patient
foIIow-up (8.8 fold higher likelihood of death when both cytokines were increased).

. Detectlon and characterization of the SARS-CoV-2 lineage B.1.526 in New York
(https://www.nature.com/articles/s41467-021-25168-4)
AP West et al, Nature Coms, August 9, 2021

W|de-scale SARS-CoV-2 genome sequencing is critical to tracking viral evolution during the
ongoing pandemic. We develop the software tool, Variant Database (VDB), for quickly examining
the changing landscape of spike mutations. Using VDB, we detect an emerging lineage of SARS-
CoV-2in the New York region that shares mutations with previously reported variants.

o Development of a reproducible method for monitoring SARS-CoV-2 in wastewater.
(https://pubmed.ncbi.nlm.nih.gov/34365266)
Palmer Emma J et al. The Science of the total environment 2021 8 149405

Although many studies of SARS-CoV-2 in wastewater have been conducted around the world, a
uniform procedure for concentrating the virus in wastewater is lacking. The goal of this study was
to comprehensively evaluate how different methods for concentrating the suspended solids in
wastewater affect the associated SARS-CoV-2 RNA signal and the time required for processing
samples for wastewater-based epidemiology efforts.

¢ Immunogenicity of BNT162b2 vaccine Against the Alpha and Delta Variants in Immunocompromised
Patients (https://www.medrxiv.org/content/10.1101/2021.08.08.21261766v1)
J deadJ et al, MEDRXIV, August 9,2021

thUX|mab and methotrexate differentially impact the immunogenicity of BNT162b2, by impairing
B-cell and T-cell responses, respectively. Delta fully escapes the humoral response of individuals
treated with rituximab. These findings support efforts to improve BNT162b2 immunogenicity in
immunocompromised individuals.

o Evaluatlon of the Liberty16 mobile real time PCR device for use with the SalivaDirect assay for SARS-
CoV-2 testing (https://www.medrxiv.org/content/10.1101/2021.08.08.21261746v1)
DY Carr et al, MEDRXIV< August 10, 2021

o Two doses of the SARS-CoV-2 BNT162b2 vaccine enhances antibody responses to variants in
individuals with prior SARS-CoV-2 infection
(https://stm.sciencemag.org/content/early/2021/08/10/scitranslmed.abj0847)

RA Urbanowicz et al, SCi Trans Med, August 10, 2021

Our data show that multiple exposures to SARS-CoV-2 spike protein in the context of a delayed
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booster expand the neutralizing breadth of the antibody response to neutralization-resistant
i SARS-CoV-2 variants. This suggests that additional vaccine boosts may be beneficial in improving
immune responses against future SARS-CoV-2 variants of concern.

o Immune Correlates Analysis of the mMRNA-1273 COVID-19 Vaccine Efficacy Trial
(https://www.medrxiv.org/content/10.1101/2021.08.09.21261290v1)
PB Gilbert et al, MEDRXIV, August 10,2021

o Serlal intervals in SARS-CoV-2 B.1.617.2 variant cases
(https://www.thelancet.com/journals/lancet/article/Pl11S0140-6736(21)01697-4/fulltext)
R Pung et al, Lancet, August 10, 2021

Thls early investigation of recent B.1.617.2 variant cases offers no evidence to support a large
difference (ie, >1 day) in serial intervals among the samples studied, which had an exclusion
criteria applied to ensure consistency. In turn, this lends support to the hypothesis that the recent
rapid growth is potentially driven by an increase in the average number of secondary cases
generated by a case infected with the B.1.617.2 variant.

¢ Dominance of alpha and lota variants in SARS-CoV-2 vaccine breakthrough infections in New York
City. (https://pubmed.ncbi.nlm.nih.gov/34375308)
Duerr Ralf et al. The Journal of clinical investigation 2021 8

The efficacy of COVID-19 mRNA vaccines is high, but breakthrough infections still occur. We
compared the SARS-CoV-2 genomes of 76 breakthrough cases after full vaccination with
BNT162b2 (Pfizer/BioNTech), mRNA-1273 (Moderna), or JNJ-78436735 (Janssen) to
unvaccinated controls (February-April 2021) in metropolitan New York, including their
phylogenetic relationship, distribution of variants, and full spike mutation profiles

. Evaluatlon of mMRNA-1273 SARS-CoV-2 Vaccine in Adolescents.
(https://pubmed.ncbi.nlm.nih.gov/34379915)
AI| Kashif et al. The New England journal of medicine 2021 8

In this ongoing phase 2-3, placebo-controlled trial, we randomly assigned healthy adolescents (12
to 17 years of age) in a 2:1 ratio to receive two injections of the mMRNA-1273 vaccine (100 pgin :
each) or placebo, administered 28 days apart. The primary objectives were evaluation of the safety
of MRNA-1273 in adolescents and the noninferiority of the immune response in adolescents as :
compared with that in young adults (18 to 25 years of age) in a phase 3 trial.

o Random|zed Trial of a Third Dose of mRNA-1273 Vaccine in Transplant Recipients.
(https://pubmed.ncbi.nlm.nih.gov/34379917)
HaII Victoria G et al. The New England journal of medicine 2021 8

i A third dose of mMRNA vaccine in transplant recipients had substantially higher immunogenicity
than placebo, as determined in our analysis of both primary and secondary trial end points. This
trial had short follow-up and was not powered to detect differences in clinical outcomes.

News, Reviews and Commentaries
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o Analysis of 329,942 SARS-CoV-2 records retrieved from GISAID database
(https://www.biorxiv.org/content/10.1101/2021.08.04.454929v1)
M Zelonova et al, BIORXIV, August 4, 2021

. Integrated miRNA/cytokine/chemokine profiling reveals immunopathological step changes
associated with COVID-19 severity
(https://www.medrxiv.org/content/10.1101/2021.08.04.21261471v1)

JC Wilson et al, MEDRXIV, August 5,2021

5 Integratlon of miRNA and CC levels with clinical parameters revealed severity-specific signatures
associated with clinical hallmarks of COVID-19. Our study highlights the existence of severity-
specific circulating CC/miRNA networks, providing insight into COVID-19 pathogenesis and a
novel approach for monitoring COVID-19 progression.

. Is oropharyngeal sampling a reliable test to detect SARS-CoV-2?
(https://www.thelancet.com/journals/laninf/article/Pl1S1473-3099(21)00395-9/fulltext)
Lancet Infectious Diseases, August 4, 2021

Nasopharyngeal swabbing is a challenging procedure and improper sample collection is known to
contribute to false-negative results. We think that the reference for assessing different sampling
methods must be a sample method that tests positive in any upper airway sample, because RT-
PCR has a very high specificity to detect SARS-CoV-2. This view is also that of WHO, which
recommends combining nasopharyngeal and oropharyngeal swabs to improve diagnostic
accuracy

.................................................................................................................................................................................

o Effectweness of SARS-CoV-2 mRNA Vaccines for Preventing Covid-19 Hospitalizations in the United
States. (https://pubmed.ncbi.nlm.nih.gov/34358310)
Tenforde Mark W et al. Clinical infectious diseases : an official publication of the Infectious Diseases
Souety of America 2021 8

Overall vaccine effectiveness was 87.1% (95% Cl: 80.7 to 91.3%). Vaccine effectiveness was
similar for Pfizer-BioNTech and Moderna vaccines, and highest in adults aged 18-49 years (97.4%;
95% Cl: 79.3 to 99.7%). Among 45 patients with vaccine-breakthrough Covid hospitalizations, 44
(97.8%) were =50 years old and 20 (44.4%) had immunosuppression. Vaccine effectiveness was
lower among patients with immunosuppression (62.9%; 95% Cl: 20.8 to 82.6%) than without
immunosuppression (91.3%; 95% Cl: 85.6 to 94.8%).

................................................................................................................................................................................

o SARS CoV-2 Variants in Immunocompromised Patient Given Antibody Monotherapy.
(https://pubmed.ncbi.nlm.nih.gov/34352197)
Truffot Aurélie et al. Emerging infectious diseases 2021 8 (10)

; A 72-year-old immunocompromised man infected with severe acute respiratory syndrome
coronavirus 2 received bamlanivimab monotherapy. Viral evolution was monitored in
nasopharyngeal and blood samples by melting curve analysis of single-nucleotide polymorphisms
and whole-genome sequencing. Rapid emergence of spike receptor binding domain mutations was

found, associated with a compartmentalization of viral populations.

o Mlnlmally instrumented SHERLOCK (miSHERLOCK) for CRISPR-based point-of-care diagnosis of
SARS-CoV-2 and emerging variants (https://advances.sciencemag.org/content/7/32/eabh2944 full)
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H De Puig et al, Science Advances, August 6, 2021

We have developed miSHERLOCK, a low-cost, CRISPR-based POC diagnostic platform that takes
unprocessed patient saliva; extracts, purifies, and concentrates viral RNA; performs amplification
and detection reactions; and provides fluorescent visual output with only three user actions and 1
hour from sample input to answer out. miSHERLOCK achieves highly sensitive multiplexed
detection of SARS-CoV-2 and mutations associated with variants B.1.1.7,B.1.351, and P.1.

o Companson of two highly-effective mRNA vaccines for COVID-19 during periods of Alpha and Delta
variant prevalence (https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v1)
A Puranik et a, MEDRXIV, August 8, 2021

Both vaccines were highly effective during this study period against SARS-CoV-2 infection
(MRNA-1273:86%, 95%Cl: 81-90.6%; BNT162b2: 76%, 95%Cl: 69-81%) and COVID-19
associated hospitalization (MRNA-1273: 91.6%, 95% Cl: 81-97%; BNT162b2: 85%, 95% Cl: 73-

i 93%). However, in July, the effectiveness against infection was considerably lower for nRNA-1273

(76%, 95% Cl: 58-87%) with an even more pronounced reduction in effectiveness for BNT162b2
(42%, 95% Cl: 13-62%).

o The cytokines HGF and CXCL13 predict the severity and the mortality in COVID-19 patients
(https://www.nature.com/articles/s41467-021-25191-5)
H Perreau et al, Nature Comms, August 9, 2021

The combination of hepatocyte growth factor (HGF) and C-X-C motif chemokine ligand 13

i (CXCL13) was the best predictor of ICU admission (positive and negative predictive values ranging

from 81.8% to 93.1% and 85.2% to 94.4% in the 3 cohorts) and occurrence of death during patient
foIIow up (8.8 fold higher likelihood of death when both cytokines were increased).

o Detectlon and characterization of the SARS-CoV-2 lineage B.1.526 in New York
(https://www.nature.com/articles/s41467-021-25168-4)
AP West et al, Nature Coms, August 9, 2021

Wlde-scale SARS-CoV-2 genome sequencing is critical to tracking viral evolution during the
ongoing pandemic. We develop the software tool, Variant Database (VDB), for quickly examining
the changing landscape of spike mutations. Using VDB, we detect an emerging lineage of SARS-
CoV-2in the New York region that shares mutations with previously reported variants.

o Development of a reproducible method for monitoring SARS-CoV-2 in wastewater.
(https://pubmed.ncbi.nlm.nih.gov/34365266)
Palmer Emma J et al. The Science of the total environment 2021 8 149405

Although many studies of SARS-CoV-2 in wastewater have been conducted around the world, a
uniform procedure for concentrating the virus in wastewater is lacking. The goal of this study was
to comprehensively evaluate how different methods for concentrating the suspended solids in
wastewater affect the associated SARS-CoV-2 RNA signal and the time required for processing
samples for wastewater-based epidemiology efforts.

. Immunogen|C|ty of BNT162b2 vaccine Against the Alpha and Delta Variants in Immunocompromised
Patients (https://www.medrxiv.org/content/10.1101/2021.08.08.21261766v1)
J Hdjadj et al, MEDRXIV, August 9,2021
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Rituximab and methotrexate differentially impact the immunogenicity of BNT162b2, by impairing
B-cell and T-cell responses, respectively. Delta fully escapes the humoral response of individuals
treated with rituximab. These findings support efforts to improve BNT162b2 immunogenicity in
immunocompromised individuals.

o Evaluatlon of the Liberty16 mobile real time PCR device for use with the SalivaDirect assay for SARS-
CoV-2 testing (https://www.medrxiv.org/content/10.1101/2021.08.08.21261746v1)
DY Carr et al, MEDRXIV< August 10, 2021

o Two doses of the SARS-CoV-2 BNT162b2 vaccine enhances antibody responses to variants in
individuals with prior SARS-CoV-2 infection
(https://stm.sciencemag.org/content/early/2021/08/10/scitranslmed.abj0847)

RA Urbanowicz et al, SCi Trans Med, August 10, 2021

Our data show that multiple exposures to SARS-CoV-2 spike protein in the context of a delayed
booster expand the neutralizing breadth of the antibody response to neutralization-resistant
SARS-CoV-2 variants. This suggests that additional vaccine boosts may be beneficial in improving
immune responses against future SARS-CoV-2 variants of concern.

o Immune Correlates Analysis of the mMRNA-1273 COVID-19 Vaccine Efficacy Trial
(https://www.medrxiv.org/content/10.1101/2021.08.09.21261290v1)
PB Gilbert et al, MEDRXIV, August 10,2021

o Serlal intervals in SARS-CoV-2 B.1.617.2 variant cases
(https://www.thelancet.com/journals/lancet/article/Pl11S0140-6736(21)01697-4/fulltext)
R Pung et al, Lancet, August 10, 2021

Thls early investigation of recent B.1.617.2 variant cases offers no evidence to support a large
difference (ie, >1 day) in serial intervals among the samples studied, which had an exclusion
criteria applied to ensure consistency. In turn, this lends support to the hypothesis that the recent
rapid growth is potentially driven by an increase in the average number of secondary cases
generated by a case infected with the B.1.617.2 variant.

o Domlnance of alpha and lota variants in SARS-CoV-2 vaccine breakthrough infections in New York
City. (https://pubmed.ncbi.nlm.nih.gov/34375308)
Duerr Ralf et al. The Journal of clinical investigation 2021 8

The efficacy of COVID-19 mRNA vaccines is high, but breakthrough infections still occur. We
compared the SARS-CoV-2 genomes of 76 breakthrough cases after full vaccination with
BNT162b2 (Pfizer/BioNTech), mRNA-1273 (Moderna), or JNJ-78436735 (Janssen) to
unvaccinated controls (February-April 2021) in metropolitan New York, including their
phylogenetic relationship, distribution of variants, and full spike mutation profiles

. Evaluatlon of mMRNA-1273 SARS-CoV-2 Vaccine in Adolescents.
(https://pubmed.ncbi.nlm.nih.gov/34379915)
AI| Kashif et al. The New England journal of medicine 2021 8

E In this ongoing phase 2-3, placebo-controlled trial, we randomly assigned healthy adolescents (12
to 17 years of age) in a 2:1 ratio to receive two injections of the mRNA-1273 vaccine (100 pgin
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each) or placebo, administered 28 days apart. The primary objectives were evaluation of the safety
of MRNA-1273 in adolescents and the noninferiority of the immune response in adolescents as

compared with that in young adults (18 to 25 years of age) in a phase 3 trial.

o Randomlzed Trial of a Third Dose of mRNA-1273 Vaccine in Transplant Recipients.
(https://pubmed.ncbi.nlm.nih.gov/34379917)
HaII Victoria G et al. The New England journal of medicine 2021 8

i A third dose of mRNA vaccine in transplant recipients had substantially higher immunogenicity
i than placebo, as determined in our analysis of both primary and secondary trial end points. This
trial had short follow-up and was not powered to detect differences in clinical outcomes.
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