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Cumulative confirmed COVID-19 cases

The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing.
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Daily new confirmed COVID-19 cases

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing.
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Susceptibility of domestic swine to experimental infection with SARS-CoV-2
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SARS—CoV-2 in wastewater settled solids is associated with COVID-19 cases in a
large urban sewershed
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Abstract

Wastewater—-based epidemiology (WBE) may be useful for informing public health
response to viral diseases like COVID-19 caused by SARS-CoV-2. We quantified
SARS-CoV-2 RNA 1in wastewater influent and primary settled solids in two
wastewater treatment plants to inform the pre-analytical and analytical
approaches, and to assess whether influent or solids harbored more viral targets

The primary settled solids samples resulted in higher SARS-CoV-2 detection
frequencies than the corresponding influent samples. Likewise, SARS-CoV-2 RNA
was more readily detected in solids using one-step digital droplet (dd)RT-PCR
than with two-step RT-QPCR and two-step ddRT-PCR, 1likely owing to reduced
inhibition with the one-step ddRT-PCR assay. We subsequently analyzed a
longitudinal time series of 89 settled solids samples from a single plant for
SARS-CoV-2 RNA as well as coronavirus recovery (bovine coronavirus) and fecal
strength (pepper mild mottle virus, PMMoV) controls. SARS—-CoV-2 RNA targets N1
and N2 concentrations correlate positively and significantly with COVID-19
clinical confirmed case counts in the sewershed. Together, the results
demonstrate that measuring SARS-CoV-2 RNA concentrations in settled solids may

be a more sensitive approach than measuring SARs—CoV-2 in influent
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Detection of SARS-CoV-2 with SHERLOCK One—Pot Testing

Bz https://www.nejm.org/doi/full/10.1056/NEJMc2026172?query=TOC
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No association between circulating levels of testosterone and sex hormone—
binding globulin and risk of COVID-19 mortality in UK biobank
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Hyaluronan is abundant in COVID-19 respiratory secretions

iR https://www.medrxiv.org/content/10.1101/2020.09.11.20191692v1
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How COVID-19 can damage the brain

YR : nature
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Abstract:

Neurological complications linked to COVID-19. The most pressing question is why
the brain is affected at all. Finding an answer will help clinicians to choose
the right treatments. Michael says “If this is direct viral infection of the
central nervous system, these are the patients we should be targeting for
remdesivir or another antiviral” , “Whereas if the virus is not in the central
nervous system, maybe the virus is clear of the body, then we need to treat with
anti—-inflammatory therapies” . Getting it wrong would be harmful. Muotri’ s team
had clear evidence that SARS—CoV-2 can infect neurons. But questions remain over
how the virus might reach people’ s brains. Because loss of smell is a common
symptom, neurologists wondered whether the olfactory nerve might provide a route
of entry. Fowkes says “We have seen the virus in the brain itself, electron
microscopes revealed its presence, infections in the brain are small and tend to

bed

cluster around blood vessels. Still, this might not be true in all cases, which
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means that researchers will need to identify biomarkers that can reliably

distinguish between a viral brain infection and immune activity.
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Neuroinvasion of SARS—CoV-2 in human and mouse brain

FeYs: biorxiv

KA A 2020-09-08

iRz https://www.biorxiv.org/content/10.1101/2020.06.25.169946v2
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Abstract

Although COVID-19 is considered to be primarily a respiratory disease, SARS—CoV-

2 affects multiple organ systems including the central nervous system (CNS). Yet,
there is no consensus whether the virus can infect the brain, or what the
consequences of CNS infection are. Here, we used three independent approaches to
probe the capacity of SARS-CoV-2 to infect the brain. First, using human brain
organoids, we observed clear evidence of infection with accompanying metabolic
changes in the infected and neighboring neurons. However, no evidence for the
type I interferon responses was detected. We demonstrate that neuronal infection
can be prevented either by blocking ACE2 with antibodies or by administering
cerebrospinal fluid from a COVID-19 patient. Second, using mice overexpressing
human ACE2, we demonstrate in vivo that SARS-CoV-2 neuroinvasion, but not
respiratory infection, is associated with mortality. Finally, in brain autopsy
from patients who died of COVID-19, we detect SARS—CoV-2 in the cortical neurons,
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and note pathologic features associated with infection with minimal immune cell
infiltrates. These results provide evidence for the neuroinvasive capacity of
SARS-CoV2, and an unexpected consequence of direct infection of neurons by SARS—
CoV-2.
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Immunologically distinct responses occur in the CNS of COVID-19 patients
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Abstract

A subset of patients with COVID-19 display neurologic symptoms but it remains
unknown whether SARS-CoV-2 damages the central nervous system (CNS) directly
through neuroinvasion, or if neurological symptoms are due to secondary
mechanisms, including immune-mediated effects. Here, we examined the immune
milieu in the CNS through the analysis of cerebrospinal fluid (CSF) and in
circulation through analysis of peripheral blood mononuclear cells (PBMCs) of
COVID-19 patients with neurological symptoms.

Single cell sequencing with paired repertoire sequencing of PBMCs and CSF cells
show evidence for unique immune response to SARS—CoV-2 in the CNS. Strikingly,
anti—SARS—CoV-2 antibodies are present in the CSF of all patients studied, but
the antibody epitope specificity in the CSF and relative prevalence of B cell
receptor sequences markedly differed when compared to those found in paired
serum. Finally, using a mouse model of SARS-CoV-2 infection, we demonstrate
that localized CNS immune responses occur following viral neuroinvasion, and
that the CSF is a faithful surrogate for responses occurring uniquely in the
CNS. These results illuminate CNS compartment—specific immune responses to
SARS-CoV-2, forming the basis for informed treatment of neurological symptoms
associated with COVID-19.
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Age—dependent regulation of SARS—CoV-2 cell entry genes and cell death programs

correlates with COVID-19 disease severity
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Abstract:

Angiotensin—converting enzyme 2 (ACE2) maintains cardiovascular and renal

homeostasis but also serves as the entry receptor for the novel severe acute

respiratory syndrome coronavirus (SARS-CoV-2), the causal agent of novel

coronavirus disease 2019 (COVID-19)1. COVID-19 disease severity, while highly

variable, is typically lower in pediatric patients than adults (particularly the

elderly), but increased rates of hospitalizations requiring intensive care are

observed in infants than in older children. The reasons for these differences

are unknown. To detect potential age—based correlates of disease severity, we

measured ACE2 protein expression at the single cell level in human lung tissue

specimens from over 100 donors from ~4 months to 75 years of age. We found that

expression of ACE2 in distal lung epithelial cells generally increases with

advancing age but exhibits extreme intra— and inter—individual heterogeneity.

Notably, we also detected ACE2 expression on neonatal airway epithelial cells

and within the lung parenchyma. Similar patterns were found at the transcript

level: ACEZ mRNA is expressed in the lung and trachea shortly after birth

downregulated during childhood, and again expressed at high levels in late
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adulthood in alveolar epithelial cells. Furthermore, we find that apoptosis,
which is a natural host defense system against viral infection, 1is also
dynamically regulated during lung maturation, resulting in periods of heightened
apoptotic priming and dependence on pro—survival BCL-2 family proteins including
MCL-1. Infection of human lung cells with SARS-CoV-2 triggers an unfolded protein
stress response and upregulation of the endogenous MCL-1 inhibitor Noxa; in
juveniles, MCL-1 inhibition is sufficient to trigger apoptosis in lung epithelial
cells - this may limit virion production and inflammatory signaling. Overall,
we identify strong and distinct correlates of COVID-19 disease severity across
lifespan and advance our understanding of the regulation of ACE2 and cell death
programs in the mammalian lung. Furthermore, our work provides the framework for
potential translation of apoptosis modulating drugs as novel treatments for
COVID-19.

12. SARS-CoV-2 /RJL ™ EAZ L 540 RE A A1 Wi v Se e o<

SARS—-CoV-2 infection severity is linked to superior humoral immunity against the
spike

. https://www. biorxiv. org/content/10. 1101/2020. 09. 12. 294066v1
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Safety and immunogenicity of an rAd26 and rAdb vector—based heterologous prime—

boost COVID-19 vaccine in two formulations: two open, non-randomised phase 1/2

studies from Russia
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Abstract:
Background: We developed a heterologous COVID-19 vaccine consisting of two
components, a recombinant adenovirus type 26 (rAd26) vector and a recombinant
adenovirus type 5 (rAd5) vector, both carrying the gene for severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) spike glycoprotein (rAd26-S and
rAd5-S). We aimed to assess the safety and immunogenicity of two formulations
(frozen and lyophilised) of this vaccine.
Methods: We did two open, non-randomised phase 1/2 studies at two hospitals in
Russia. We enrolled healthy adult volunteers (men and women) aged 18 - 60 years
to both studies. In phase 1 of each study, we administered intramuscularly on
day 0 either one dose of rAd26-S or one dose of rAd5-S and assessed the safety
of the two components for 28 days. In phase 2 of the study, which began no
earlier than 5 days after phase 1 vaccination, we administered intramuscularly
a prime—boost vaccination, with rAd26-S given on day 0 and rAd5-S on day Z2I.
Primary outcome measures were antigen—specific humoral immunity (SARS-CoV-2-
specific antibodies measured by ELISA on days 0, 14, 21, 28, and 42) and safety
(number of participants with adverse events monitored throughout the study)
Secondary outcome measures were antigen—-specific cellular immunity (T-cell

responses and interferon—Yy concentration) and change in neutralising antibodies
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(detected with a SARS—CoV-2 neutralisation assay). These trials are registered
with ClinicalTrials. gov, NCT04436471 and NCT04437875

Findings: Between June 18 and Aug 3, 2020, we enrolled 76 participants to the
two studies (38 in each study). In each study, nine volunteers received rAd26-S
in phase 1, nine received rAd5-S in phase 1, and 20 received rAd26-S and rAd5-S
in phase 2. Both vaccine formulations were safe and well tolerated. The most
common adverse events were pain at injection site (44 [58%]), hyperthermia (38
[50%]), headache (32 [42%]), asthenia (21 [28%]), and muscle and joint pain (18
[24%]). Most adverse events were mild and no serious adverse events were detected.
All participants produced antibodies to SARS-CoV-2 glycoprotein. At day 42,
receptor binding domain—-specific IgG titres were 14 703 with the frozen
formulation and 11 143 with the lyophilised formulation, and neutralising
antibodies were 49.25 with the frozen formulation and 45.95 with the lyophilised
formulation, with a seroconversion rate of 100%. Cell-mediated responses were
detected in all participants at day 28, with median cell proliferation of 2.5%
CD4" and 1.3% CD8" with the frozen formulation, and a median cell proliferation
of 1.3% CD4" and 1.1% CD8" with the lyophilized formulation.

Interpretation: The heterologous rAd26 and rAd5 vector-based COVID-19 vaccine
has a good safety profile and induced strong humoral and cellular immune responses
in participants. Further investigation is needed of the effectiveness of this

vaccine for prevention of COVID-19.
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Self-assembling nanoparticles presenting receptor binding domain and stabilized
spike as next—generation COVID-19 vaccines
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Abstract:

We present a comprehensive vaccine strategy for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) by combining antigen optimization and nanoparticle
display. We first developed a receptor binding domain (RBD)-specific antibody
column for purification and displayed the RBD on self-assembling protein
nanoparticles (SApNPs) using the SpyTag/SpyCatcher system. We then identified
the heptad repeat 2 (HR2) stalk as a major cause of spike metastability, designed
an HR2-deleted glycine—capped spike (S2GAHR2), and displayed S2GAHR2 on three
SApNPs with high yield, purity, and antigenicity. Compared to the RBD, the RBD-
ferritin SApNP elicited a more potent murine neutralizing antibody (NAb) response
on par with the spike. S2GAHR2 elicited two—fold-higher NAb titers than the
proline—capped spike (S2P), while S2GAHR2 SApNPs derived from multilayered E2p
and 13-01v9 60-mers elicited up to 10—fold higher NAb titers. The S2GAHR2-
presenting I13-01v9 SApNP also induced critically needed T-cell immunity, thereby

providing a next—generation vaccine candidate to battle the COVID-19 pandemic.
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Effect of Remdesivir vs Standard Care on Clinical Status at 11 Days in Patients
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Abstract
Importance Remdesivir demonstrated clinical benefit in a placebo—controlled
trial in patients with severe coronavirus disease 2019 (COVID-19), but its effect

in patients with moderate disease is unknown.
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Objective To determine the efficacy of 5 or 10 days of remdesivir treatment
compared with standard care on clinical status on day 11 after initiation of
treatment.

Design, Setting, and Participants Randomized, open—label trial of hospitalized
patients with confirmed severe acute respiratory syndrome coronavirus 2 (SARS—
CoV-2) infection and moderate COVID-19 pneumonia (pulmonary infiltrates and room—
air oxygen saturation »94%) enrolled from March 15 through April 18, 2020, at
105 hospitals in the United States, Europe, and Asia. The date of final follow—
up was May 20, 2020.

Interventions Patients were randomized in a 1:1:1 ratio to receive a 10-day
course of remdesivir (n = 197), a b-day course of remdesivir (n = 199), or
standard care (n = 200). Remdesivir was dosed intravenously at 200 mg on day 1
followed by 100 mg/d

Main Outcomes and Measures The primary end point was clinical status on day 11
on a 7-point ordinal scale ranging from death (category 1) to discharged (category
7). Differences between remdesivir treatment groups and standard care were
calculated using proportional odds models and expressed as odds ratios. An odds
ratio greater than 1 indicates difference in clinical status distribution toward
category 7 for the remdesivir group vs the standard care group.

Results Among 596 patients who were randomized, 584 began the study and received
remdesivir or continued standard care (median age, 57 [interquartile range, 46—
66] years:; 227 [39%] women; 56% had cardiovascular disease, 42% hypertension,
and 40% diabetes), and 533 (91%) completed the trial. Median length of treatment
was b days for patients in the 5-day remdesivir group and 6 days for patients in
the 10-day remdesivir group. On day 11, patients in the 5—-day remdesivir group
had statistically significantly higher odds of a better clinical status
distribution than those receiving standard care (odds ratio, 1.65; 95% CI, 1.09-
2.48; P = .02). The clinical status distribution on day 11 between the 10-day
remdesivir and standard care groups was not significantly different (P = .18 by
Wilcoxon rank sum test). By day 28, 9 patients had died: 2 (1%) in the 5-day
remdesivir group, 3 (2%) in the 10-day remdesivir group, and 4 (2%) in the
standard care group. Nausea (10% vs 3%), hypokalemia (6% vs 2%), and headache
(5% vs 3%) were more frequent among remdesivir—treated patients compared with
standard care.

Conclusions and Relevance Among patients with moderate COVID-19, those
randomized to a 10-day course of remdesivir did not have a statistically
significant difference in clinical status compared with standard care at 11 days
after initiation of treatment. Patients randomized to a b-day course of
remdesivir had a statistically significant difference in clinical status compared
with standard care, but the difference was of uncertain clinical importance
Trial Registration ClinicalTrials. gov Identifier: NCT04292730
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Abstract:

The National Heart, Lung and Blood Institute (NHLBI) announced Thursday the
launch of the first two Phase III studies to prevent blood clots in COVID-19
patients: the open—label ACTIV-4-Antithrombotics Inpatient trial and the double-—
blind ACTIV-4-Antithrombotics Outpatient trial. On the call, although blood clots
were identified early in the pandemic as a complication of COVID-19, optimal
medications and their dosages remain to be defined. The third study will enroll
patients discharged from the hospital after moderate to severe disease, these
patients have residual risk of developing blood clots. Many COVID-19 patients
have elevated levels of D-dimer proteins, a biomarker of coagulation, and that
through ACTIV-4 We’ 11 be able to characterize that more systematically in the
study; and indeed that may be used to derive who’ s at greatest risk for a clot,

”  Blood samples

and who should we treat most intensively to prevent the clot
collected from subjects in the outpatient study may also enable researchers to
identify new drug targets and biomarkers of other complications.
ACTIV-4-Antithrombotics Outpatient will enroll about 7,000 newly diagnosed COVID-
19 patients who will receive low or high dose Eliquis apixaban from Bristol Myers
Squibb Co. (NYSE:BMY), aspirin or placebo. The primary endpoint is a composite
of need for hospitalization due to cardiovascular or pulmonary events
symptomatic deep venous thrombosis, pulmonary embolism, arterial thromboembolism,
myocardial infarction, ischemic stroke and all-cause mortality over 45 days.
ACTIV-4-Antithrombotics Inpatient is comparing a low, prophylactic dose of
heparin with a high dose in about 7,000 patients. Gibbons said that it’ s fairly
standard in the inpatient setting for COVID-19 patients to receive low doses of
anticoagulants, and that in the ACTIV-4 inpatient study the prophylactic heparin
dose will be the comparator for the high, therapeutic dose. The primary endpoint
is the number of days free of supplemental oxygen, invasive or non—invasive
ventilation, or vasopressor therapy over the first 21 days, according to
ClinicalTrials. gov. The key secondary endpoint is a composite of death, pulmonary
embolism, systemic arterial thromboembolism, myocardial infarction or ischemic
stroke at hospital discharge or 28 days. According to the registry, the estimated
primary completion dates for the outpatient and inpatient studies are January
2021 and March 2021, respectively

21. GBZiIRJT COVID-19 HI B 4BMESUEDL CD73 SRR & el — il

Characterization and Phase 1 Trial of a B Cell Activating Anti—-CD73 Antibody for
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Abstract

CD73 is present on the majority of human B cells and a subset of T cells where
it plays a role in lymphocyte activation and migration. CD73 also functions as
an ectoenzyme that converts AMP into adenosine, which can be immunosuppressive.
Here we report on CPI-006, a humanized FcgR binding—deficient IgGl antiCD73
antibody that blocks CD73 enzymatic activity and directly activates CD73P0OS B
cells, 1inducing differentiation into plasmablasts, immunoglobulin class
switching, and antibody secretion independent of adenosine. Immunophenotypic
analysis of peripheral blood from advanced cancer patients receiving CPI-006
revealed evidence of B cell activation, clonal expansion, and development of
memory B cells. These immune effects suggested that CPI-006 may be effective at
enhancing the magnitude, diversity, and duration of humoral and cellular
responses to viruses such as SARS-CoV-2.

We have therefore initiated a Phase 1, single—dose, dose—escalation trial in
hospitalized patients with mild to moderate COVID-19. The objectives of this
trial are to evaluate the safety of CPI-006 in COVID-19 patients and to determine
effects of CPI-006 on anti—-SARS-CoV-2 antibody responses and the development of
memory B cell and T cells. Ten patients have been enrolled in the trial receiving
doses of 0.3 mg/kg or 1.0 mg/kg. All evaluable patients had low pre—treatment
serum levels of anti-viral antibodies to the SARSCoV-2 trimeric spike protein
and its receptor binding domain, independent of the duration of their COVID-19
related symptoms prior to enrollment. Anti-viral antibody responses were induced
7 days after CPI-006 treatment and titers continued to rise past Day 56. Increases

in the frequency of memory B cells and effector/memory T cells were observed 28
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days after treatment. These preliminary results suggest that CPI-006 activates
B cells and may enhance and prolong anti—SARS-CoV-2 antibody responses in
patients with COVID-19. This approach may be useful for treating COVID-19 or as

an adjuvant to enhance the efficacy of vaccines
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Abstract:
Adoptive cell therapy with viral-specific T cells has been successfully used to
treat life-threatening viral infections, supporting the application of this
approach against COVID-19. We expanded SARS—-CoV-2 T-cells from the peripheral
blood of COVID-19-recovered donors and non—exposed controls using different
culture conditions. We observed that the choice of cytokines modulates the
expansion, phenotype and hierarchy of antigenic recognition by SARS-CoV-2 T-
cells. Culture with IL-2/4/7 but not other cytokine—driven conditions resulted
in >1000 fold expansion in SARS-CoV-2 T-cells with a retained phenotype, function
and hierarchy of antigenic recognition when compared to baseline (pre—expansion)
samples. Expanded CTLs were directed against structural SARS-CoV-2 proteins,
including the receptor-binding domain of Spike. SARS—CoV-2 T-cells could not be
efficiently expanded from the peripheral blood of non—exposed controls. Since
corticosteroids are used for the management of severe COVID-19, we developed an
efficient strategy to inactivate the glucocorticoid receptor gene (NR3C1) in
SARS—-CoV-2 CTLs using CRISPR-Cas9 gene editing
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Figure 2. Complete maps of escape mutations from 10 human monoclonal antibodies. (A) Properties
of the antibodies as reported by Zost et al. (2020a). SARS-CoV-2 neutralization potency is represented
as a gradient from black (most potent) to white (non-neutralizing). Antibodies that bind SARS-CoV-1
spike or compete with RBD binding to ACE2 or rCR3022 are indicated in black. (B) Structure of the
SARS-CoV-2 RBD (PDB: 6M0J, (Lan et al., 2020)) with residues colored by whether they are in the
core RBD distal from ACE2 (orange), in the receptor-binding motif (RBM, light blue), or directly contact
ACE2 (dark blue). ACE2 is in gray. RBD sites where any antibody in the panel selects escape mutations
are indicated with spheres at their alpha carbons. (C) Maps of escape mutations from each antibody. The
line plots show the total escape at each RBD site (sum of escape fractions of all mutations at that site).
Sites with strong escape mutations (indicated by purple at bottom of the line plots) are shown in the logo
plots. Sites in the logo plots are colored by RBD region as in (B), with the height of each letter
representing the escape fraction for that mutation. Note that different sites are shown for the rCR3022-
competing antibodies (top four) and all other antibodies (bottom six). (D) Multidimensional scaling
projection of the escape-mutant maps, with antibodies having similar escape mutations drawn close
together. Each antibody is shown with a pie chart that uses the color scale in (B) to indicate the RBD

regions where it selects escape mutations.
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Abstract

Antibodies targeting the SARS—CoV-2 spike receptor—-binding domain (RBD) are being
developed as therapeutics and make a major contribution to the neutralizing
antibody response elicited by infection. Here, we describe a deep mutational
scanning method to map how all amino—acid mutations in the RBD affect antibody
binding, and apply this method to 10 human monoclonal antibodies. The escape
mutations cluster on several surfaces of the RBD that broadly correspond to
structurally defined antibody epitopes. However, even antibodies targeting the
same RBD surface often have distinct escape mutations. The complete escape maps
predict which mutations are selected during viral growth in the presence of
single antibodies, and enable us to design escape-resistant antibody cocktails -
including cocktails of antibodies that compete for binding to the same surface
of the RBD but have different escape mutations. Therefore, complete escape-
mutation maps enable rational design of antibody therapeutics and assessment of

the antigenic consequences of viral evolution.
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SARS-CoV-2 protein Nspl alters actomyosin cytoskeleton and phenocopies
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Abstract

Mutations in desmosomal Plakophilin—-2 (PKP2) are the most prevalent drivers of


https://www.biorxiv.org/content/10.1101/2020.09.14.296178v1

B R S5 S R

arrhythmogenic—cardiomyopathy (ACM) and a common cause of sudden death in young
athletes. However, partner proteins that elucidate PKP2 cellular mechanism behind
cardiac dysfunction in ACM are mostly unknown. Here we identify the actin—based
motor proteins Myh9 and MyhlO as key PKP2 interactors and demonstrate that
expression of the ACM-related PKP2 mutant R735X alters actin fiber organization
and cell mechanical stiffness. We also show that SARS—-CoV-2 Nspl protein acts
similarly to this known pathogenic R735X mutant, altering the actomyosin
component distribution on cardiac cells. Our data reveal that Nspl hijacks PKP2
into the cytoplasm and mimics the effect of delocalized R735X mutant. These
results demonstrate that cytoplasmic PKP2 drives actomyosin deregulation and
structural collapse, validating a critical role of PKP2 localization in the
regulation of actomyosin architecture. The fact that Nspl and R735X share similar
phenotypes also suggests that direct SARS-CoV-2 heart infection could induce a
transient ACM-like disease in COVID-19 patients, which may contribute to right

ventricle dysfunction, observed in patients with poor prognosis
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The influence of pH on SARS-CoV-2 infection and COVID-19 severity
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Abstract

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) can infect a

broad range of human tissues by using the host receptor angiotensin—converting
enzyme 2 (ACE2). Individuals with comorbidities associated with severe COVID-19
display higher levels of ACE2 in the lungs compared to those without comorbidities,
and conditions such as cell stress, elevated glucose levels and hypoxia may also
increase the expression of ACE2. Here we showed that patients with Barrett’s

esophagus (BE) have a higher expression of ACE2 in BE tissues compared to normal
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squamous esophagus, and that the lower pH associated with BE may drive this
increase in expression. Human primary monocytes cultured in reduced pH displayed
increased ACE2 expression and viral load upon SARS-CoV-2 infection. We also
showed in two independent cohorts of COVID-19 patients that previous use of
proton pump inhibitors is associated with 2- to 3-fold higher risk of death
compared to those not using the drugs. Our work suggests that pH has a great
influence on SARS-CoV-2 Infection and COVID-19 severity.
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SARS CoV-2 nucleocapsid protein forms condensates with viral genomic RNA
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Abstract

The severe acute respiratory syndrome coronavirus 2 (SARS—-CoV-2) infection causes
COVID-19, a pandemic that seriously threatens global health. SARS CoV-2

propagates by packaging its RNA genome into membrane enclosures in host cells

The packaging of the viral genome into the nascent virion is mediated by the
nucleocapsid (N) protein, but the underlying mechanism remains unclear. Here, we
show that the N protein forms biomolecular condensates with viral RNA both in
vitro and in mammalian cells. While the N protein forms spherical assemblies
with unstructured RNA, it forms mesh like-structures with viral RNA strands that
contain secondary structure elements. Cross—linking mass spectrometry identified
an intrinsically—disordered region that forms interactions between N proteins in
condensates, and truncation of this region disrupts phase separation. By
screening 1,200 FDA approved drugs in vitro, we identified a kinase inhibitor
nilotinib, which affects the morphology of N condensates in vitro and disrupts
phase separation of the N protein in vivo. These results indicate that the N
protein compartmentalizes viral RNA in infected cells through liquid-liquid phase

separation, and this process can be disrupted by a possible drug candidate.
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Structural and Functional Analysis of the D614G SARS-CoV-2 Spike Protein Variant
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Highlights:

The SARS-CoV-2 D614G S protein variant supplanted the ancestral virus in people

D614G increases infectivity on human lung cells or cells with bat or pangolin
ACE2

D614G is potently neutralized by antibodies targeting the receptor binding domain
D614G shifts S protein conformation towards an ACE2-binding fusion—competent

state
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A bacterial artificial chromosome (BAC)-vectored noninfectious replicon of SARS-
CoV-2
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