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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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Co—infection of influenza A virus enhances SARS-CoV-2 infectivity

KF: bioRxiv
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Abstract

The upcoming flu season in the northern hemisphere merging with the current
COVID-19 pandemic may raise a potentially severe threat to public health. However,
little is known about the consequences of the co—infection of influenza A virus
(IAV) and SARS—CoV—-2. Through experimental co-infection of IAV with either
pseudotyped or SARS-CoV-2 1live virus, we found that IAV pre-infection
significantly promoted the infectivity of SARS-CoV-2 in a broad range of cell
types. Intriguingly, such enhancement of SARS—CoV-2 infectivity was only seen
under co-infection with TAV but not with several other viruses including Sendai
virus, human rhinovirus, human parainfluenza virus, human respiratory syncytial
virus, or human enterovirus 71. IAV infection rather than interferon signaling
induced elevated expression of ACE2 essential for such enhancement of SARS-CoV-
2 infectivity. Remarkably, we further confirmed that the pre—infection of IAV
indeed resulted in an increased SARS-CoV-2 viral load and more severe lung damage
in hACE2-transgenic mice. This study illustrates that the co—infection of IAV
aggravates SARS-CoV-2 infection and disease severity, which in turn suggests
that preventing the convergence of flu season and COVID-19 pandemic would be of

great significance.
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Sequential infection with influenza A virus followed by severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2) leads to more severe disease

and encephalitis in a mouse model of COVID-19
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Abstract

COVID-19 is a spectrum of clinical symptoms in humans caused by infection with
SARS-CoV-2, a recently emerged coronavirus that has rapidly caused a pandemic
Coalescence of a second wave of this virus with seasonal respiratory viruses,
particularly influenza virus is a possible global health concern. To investigate
this, transgenic mice expressing the human ACE2 receptor driven by the epithelial
cell cytokeratin—18 gene promoter (K18-hACE2) were first infected with IAV
followed by SARS—CoV-2. The host response and effect on virus biology was compared
to K18-hACE2 mice infected with IAV or SARS-CoV-2 only. Infection of mice with
each individual virus resulted in a disease phenotype compared to control mice
Although, SARS-CoV-2 RNA synthesis appeared significantly reduced in the
sequentially infected mice, these mice had a more rapid weight loss, more severe
lung damage and a prolongation of the innate response compared to singly infected
or control mice. The sequential infection also exacerbated the extrapulmonary
manifestations associated with SARS-CoV-2. This included a more severe
encephalitis. Taken together, the data suggest that the concept of “twinfection”
is deleterious and mitigation steps should be instituted as part of a
comprehensive public health response to the COVID-19 pandemic.
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Less severe course of COVID-19 is associated with elevated levels of antibodies

against seasonal human coronaviruses 0C43 and HKU1 (HCoV 0C43, HCoV HKU1)

UE: medRxiv
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Abstract:

The clinical course of COVID-19 is very heterogeneous: Most infected individuals
can be managed in an outpatient setting, but a substantial proportion of patients
requires intensive care, resulting in a high rate of fatalities. Recently, an
association between contact to small children and mild course of COVID-19 was
reported. We performed an observational study to assess the impact of previous
infections with seasonal coronaviruses on COVID-19 severity. 60 patients with
confirmed COVID-19 infections were included (age 30 — 82 years; 52 males, 8
females): 19 inpatients with critical disease, 16 inpatients with severe or
moderate disease and 25 outpatients (age and gender matched to inpatients).
Patients with critical disease had significantly lower levels of HCoV 0C43-
(p=0.016) and HCoV HKUl-specific (p=0.023) antibodies at the first encounter
compared to other COVID-19 patients. Our results indicate that previous
infections with seasonal coronaviruses might protect against a severe course of
disease. This finding should be validated in other settings and could contribute

to identify persons at risk before an infection.
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SARS—-CoV-2 infects brain astrocytes of COVID-19 patients and impairs neuronal
viability

SE: medRxiv
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Abstract:

COVID-19 patients may exhibit neuropsychiatric and/or neurological symptoms. We
found that anxiety and cognitive impairment are manifested by 28-56% of SARS-
CoV-2-infected individuals with mild or no respiratory symptoms and are
associated with altered cerebral cortical thickness. Using an independent cohort
we found histopathological signs of brain damage in 19% of individuals who died
of COVID-19. All of the affected brain tissues exhibited foci of SARS-CoV-2
infection, particularly in astrocytes. Infection of neural stem cell-derived
astrocytes changed energy metabolism, altered key proteins and metabolites used
to fuel neurons and for biogenesis of neurotransmitters, and elicited a secretory
phenotype that reduces neuronal viability. Our data support the model where SARS-—
CoV-2 reaches the brain, infects astrocytes and triggers neuropathological
changes that contribute to the structural and functional alterations in the brain
of COVID-19 patients
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IgM autoantibodies recognizing ACE2 are associated with severe COVID-19
SRJF: medRxiv
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ACE2 autoantibodies in severe COVID-19 have features of a T-independent immune

response, and may mediate vascular damage
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Healthcare workers with mild / asymptomatic SARS—CoV—2 infection show T cell
responses and neutralising antibodies after the first wave

FeYs: medrxiv
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WINEE BAL: 1 Department of Infectious Disease, Imperial College London,
London, UK

15 Lung Division, Royal Brompton & Harefiled NHS Foundation Trust, London, UK
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Abstract

Studies of adaptive immunity to SARS—CoV-2 include characterisation of lethal,

severe and mild cases. Understanding how long immunity lasts in people who have
had mild or asymptomatic infection is crucial. Healthcare worker (HCW) cohorts
exposed to and infected by SARS-CoV-2 during the early stages of the pandemic
are an invaluable resource to study this question. The UK COVIDsortium is a
longitudinal, London hospital HCW cohort, followed from the time of UK lockdown;
weekly PCR, serology and symptom diaries allowed capture of asymptomatic
infection around the time of onset, so duration of immunity could be tracked.
Here, we conduct a cross—sectional, case—control, sub—study of 136 HCW at 16-18
weeks after UK lockdown, with 76 having had laboratory—confirmed SARS-CoV-2 mild
or asymptomatic infection. Neutralising antibodies (nAb) were present in 90% of
infected HCW sampled after the first wave; titres, likely to correlate with
functional protection, were present in 66% at 16-18 weeks. T cell responses
tended to be lower in asymptomatic infected HCW than those reporting case-
definition symptoms of COVID-19, while nAb titres were maintained irrespective

of symptoms. T cell and antibody responses were discordant. HCW lacking nAb also
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showed undetectable T cells to Spike protein but had T cells of other
specificities. Our findings suggest that the majority of HCW with mild or
asymptomatic SARS-CoV-2 infection carry nAb complemented by multi-specific T
cell responses for at least 4 months after mild or asymptomatic SARS—CoV-2

infection.
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SARS-CoV-2 infection damages airway motile cilia and impairs mucociliary
clearance
JeYs: bioRxiv
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BT B2 R PRIEAL IR o LE RIS K KT b FRORRAE 2 I A Hiht 22 1) S R AP S 258 o 5 g P B 1)
o WM F LT BIER IR NE, KIS BIhRe2 2 FH . RAELEHRIT6
Jei s b R AN AL LR 4 M RS B RE A TR - Lambda B, 415 21 58 .
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Abstract
Understanding how SARS-CoV-2 spreads within the respiratory tract is important

to define the parameters controlling the severity of COVID-19. We examined the
functional and structural consequences of SARS—-CoV-2 infection in a
reconstituted human bronchial epithelium model. SARS-CoV-2 replication caused a
transient decrease in epithelial barrier function and disruption of tight
junctions, though viral particle crossing remained limited. Rather, SARS-CoV-2
replication led to a rapid loss of the ciliary layer, characterized at the
ultrastructural level by axoneme loss and misorientation of remaining basal
bodies. The motile cilia function was compromised, as measured in a mucociliary
clearance assay. Epithelial defense mechanisms, including basal cell
mobilization and interferon—lambda induction, ramped up only after the
initiation of cilia damage. Analysis of SARS-CoV-2 infection in Syrian hamsters

further demonstrated the loss of motile cilia in vivo. This study identifies
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cilia damage as a pathogenic mechanism that could facilitate SARS—CoV-2 spread

to the deeper lung parenchyma.
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An in—depth investigation of the safety and immunogenicity of an inactivated
SARS—CoV-2 vaccine

SFeYs: medRxiv
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Abstract:

BACKGROUND In-depth investigations of the safety and immunogenicity of

inactivated SARS—-CoV-2 vaccines are needed

METHOD In a phase I randomized, double-blinded, and placebo—controlled trial
involving 192 healthy adults 18-59 years of age, two injections of three different
doses (50 EU, 100 EU and 150 EU) of an inactivated SARS—CoV-2 vaccine or the
placebo were administered intramuscularly with a 2—- or 4-week interval between
the injections. The safety and immunogenicity of the vaccine were evaluated
within 28 days

FINDING In this study, 191 subjects assigned to three doses groups or the placebo
group completed the 28-day trial. There were 44 adverse reactions within the 28
days, most commonly mild pain and redness at the injection site or slight fatigue,
and no abnormal variations were observed in 48 cytokines in the serum samples of
immunized subjects. The serum samples diluted from 1:32 to 1:4096 and incubated
with the virus did not show antibody-dependent enhancement effects (ADEs) with

regard to human natural killer cells, macrophages or dendritic cells. At day 14,
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the seroconversion rates had reached 92%, 100% and 96% with geometric mean titers
(GMTs) of 18.0, 54.5 and 37.1, and at day 28, the seroconversion rates had
reached 80% 96% and 92% with GMTs of 10.6, 15.4 and 19.6in 0, 14 and 0, 28
procedures, respectively. Seroconversion was associated with the synchronous
upregulation of ELISA antibodies against the S protein, N protein and virion and
a cytotoxic T lymphocyte (CTL) response. Transcriptome analysis shaped the
genetic diversity of immune response induced by the vaccine

INTERPRETATION In a population aged 18-59 years, this inactivated SARS-CoV-2

vaccine was safe and immunogenic.

11. 100 4 52 ) F5HL BAYRYT COVID-19 HyZ5 LA

Structural basis for repurposing a 100-years—old drug suramin for treating COVID—
19
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GERARME T B SARS-CoV-2 RdRp ARKZ BRI FIRI 5L, Iy B A T34 R IT
COVID-19 f it 1 Bk .

Abstract

Here we report the discovery of suramin, a 100-year—old drug, as a potent
inhibitor of the SARS-CoV-2 RNA dependent RNA polymerase (RdRp) through blocking
the binding of RNA to the enzyme. In biochemical assays, suramin and its
derivatives are at least 20-fold more potent than remdesivir, the currently
approved nucleotide drug for COVID-19. The 2.6 A cryo—EM structure of the viral
RdRp bound to suramin reveals two binding sites of suramin, with one site directly
blocking the binding of the RNA template strand and the other site clash with
the RNA primer strand near the RdRp catalytic active site, therefore inhibiting
the viral RNA replication. Furthermore, suramin potently inhibits SARS—CoV-2
duplication in Vero E6 cells. These results provide a structural mechanism for
the first non—nucleotide inhibitor of the SARS-CoV-2 RdRp and a rationale for

repurposing suramin for treating COVID-19
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Human B Cell Clonal Expansion and Convergent Antibody Responses to SARS-CoV-2
SKiE: Cell host & Microbe
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Abstract:

B cells are critical for the production of antibodies and protective immunity to
viruses. Here we show that patients infected with severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) who develop coronavirus disease 2019 (COVID-
19) display early recruitment of B cells expressing a limited subset of

IGHV genes, progressing to a highly polyclonal response of B cells with broader
IGHV gene usage and extensive class switching to IgG and IgA subclasses with
limited somatic hypermutation in the initial weeks of infection. We identify
convergence of antibody sequences across SARS-CoV-2-infected patients,

highlighting stereotyped naive responses to this virus. Notably, sequence—based
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detection in COVID-19 patients of convergent B cell clonotypes previously
reported in SARS-CoV infection predicts the presence of SARS—CoV/SARS-CoV-2
cross—reactive antibody titers specific for the receptor—binding domain. These
findings offer molecular insights into shared features of human B cell responses
to SARSCoV-2 and SARS—CoV.
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Genome—scale identification of SARS-CoV-2 and pan—coronavirus host factor
networks
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Abstract

The COVID-19 pandemic has claimed the lives of more than one million people

worldwide. The causative agent, SARS-CoV-2, is a member of the Coronaviridae
family, which are viruses that cause respiratory infections of varying severity.
The cellular host factors and pathways co—opted by SARS-CoV-2 and other
coronaviruses in the execution of their life cycles remain ill-defined. To
develop an extensive compendium of host factors required for infection by SARS-
CoV-2 and three seasonal coronaviruses (HCoV-0C43, HCoV-NL63, and HCoV-229E), we
performed parallel genome—scale CRISPR knockout screens. These screens uncovered
multiple host factors and pathways with pan—coronavirus and virus—specific
functional roles, including major dependency on glycosaminoglycan biosynthesis,
SREBP signaling, and glycosylphosphatidylinositol biosynthesis, as well as an

unexpected requirement for several poorly characterized proteins. We identified
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an absolute requirement for the VITT-domain containing protein TMEM41B for
infection by SARS—CoV-2 and all other coronaviruses. This human Coronaviridae
host factor compendium represents a rich resource to develop new therapeutic

strategies for acute COVID-19 and potential future coronavirus spillover events.
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The viral protein NSP1 acts as a ribosome gatekeeper for shutting down host
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Abstract

SARS—CoV-2 coronavirus is responsible for Covid-19 pandemic. In the early phase

of infection, the single-strand positive RNA genome is translated into non—
structural proteins (NSP). One of the first proteins produced during viral
infection, NSP1, binds to the host ribosome and blocks the mRNA entry channel.
This triggers translation inhibition of cellular translation. In spite of the
presence of NSP1 on the ribosome, viral translation proceeds however. The
molecular mechanism of the so—called viral evasion to NSP1 inhibition remains
elusive. Here, we confirm that viral translation is maintained in the presence
of NSP1. The evasion to NSPl1-inhibition is mediated by the cis—acting RNA hairpin


https://www.biorxiv.org/content/10.1101/2020.10.14.339515v1

B R S5 S R

SL1 in the 5’ UTR of SARS-CoV-2. NSPl-evasion can be transferred on a reporter
transcript by SL1 transplantation. The apical part of SL1 is only required for
viral translation. We show that NSP1 remains bound on the ribosome during viral
translation. We suggest that the interaction between NSP1 and SL1 frees the mRNA
accommodation channel while maintaining NSP1 bound to the ribosome. Thus, NSP1
acts as a ribosome gatekeeper, shutting down host translation or fostering SARS—
CoV-2 translation depending on the presence of the SL1 5’ UTR hairpin. SL1 is
also present and necessary for translation of sub—genomic RNAs in the late phase
of the infectious program. Consequently, therapeutic strategies targeting SL1
should affect viral translation at early and late stages of infection. Therefore,

SL1 might be seen as a genuine  Achille heel’ of the virus.
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Large—scale Multi—omic Analysis of COVID-19 Severity
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Abstract

Highlights

. We surveyed biomolecules in 102 COVID-19 and 26 non—COVID-19 patient blood

samples

* We found 219 biomolecules strongly associated with COVID-19 status and
severity
* We observed pronounced dysregulation of lipid transport and neutrophil

degranulation
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*  Our resource of measurements and patient data is located at https://covid-
omics. app
Summary
We performed RNA-Seq and high-resolution mass spectrometry on 128 blood samples
from COVID-19 positive and negative patients with diverse disease severities and
outcomes. Quantified transcripts, proteins, metabolites, and lipids were
associated with clinical outcomes in a curated relational database, uniquely
enabling systems analysis and cross—ome correlations to molecules and patient
prognoses. We mapped 219 molecular features with high significance to COVID-19
status and severity, many involved in complement activation, dysregulated lipid
transport, and neutrophil activation. We identified sets of covarying molecules,
e.g., protein gelsolin and metabolite citrate or plasmalogens and apolipoproteins,
offering pathophysiological insights and therapeutic suggestions. The observed
dysregulation of platelet function, blood coagulation, acute phase response, and
endotheliopathy further illuminated the unique COVID-19 phenotype. We present a
web—based tool (covid-omics.app) enabling interactive exploration of our
compendium and illustrate its utility through a machine learning approach for
prediction of COVID-19 severity.
Graphical Abstract
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Kidney injury molecule-1 is a potential receptor for SARS-CoV-2
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TgV HISEAI )T SARS-CoV-RBD A MERS—-COV-RBD.KIM1 A] f& 4 S A1l SARS—CoV-2 Ek#.
Abstract:

Kidney injury molecule-1 (KIM1) is a transmembrane protein that drastically
upregulated after renal injury. SARS-CoV-2-RBD binds KIMI Ig V with a higher
affinity than that of SARS-CoV-RBD and MERS—COV-RBD. KIM1 may mediate and
exacerbate SARS—-CoV-2 infection,
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Vascular Disease and Thrombosis in SARS-CoV-2 Infected Rhesus Macaques
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Abstract

The COVID-19 pandemic has led to extensive morbidity and mortality throughout
the world. Clinical features that drive SARS-CoV-2 pathogenesis in humans include
inflammation and thrombosis, but the mechanistic details underlying these
processes remain to be determined. In this study, we demonstrate endothelial
disruption and vascular thrombosis in histopathologic sections of lungs from
both humans and rhesus macaques infected with SARS-CoV-2. To define key molecular
pathways associated with SARS-CoV-2 pathogenesis in macaques, we performed
transcriptomic analyses of bronchoalveolar lavage (BAL) and peripheral blood and
proteomic analyses of serum. We observed macrophage infiltrates in lung and
upregulation of macrophage, complement, platelet activation, thrombosis, and
proinflammatory markers, including C-reactive protein, MX1, IL-6, IL-1, IL-8,
TNFa, and NF-k B. These results suggest a model in which critical interactions
between inflammatory and thrombosis pathways lead to SARS-CoV-2 induced vascular

disease. Our findings suggest potential therapeutic targets for COVID-19.

19. COVID-19 75 Fit & MBI

The covid-19 host genetics initiative
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Overview

The COVID-19 pandemic is a global crisis creating severe disruptions across the
economy and health system. Insights into how to better understand and treat
COVID-19 are desperately needed. Given the importance and urgency in obtaining
these insights, it is critical for the scientific community to come together
around this shared purpose

The COVID-19 host genetics initiative brings together the human genetics
community to generate, share, and analyze data to learn the genetic determinants
of COVID-19 susceptibility, severity, and outcomes. Such discoveries could help
to generate hypotheses for drug repurposing, identify individuals at unusually
high or low risk, and contribute to global knowledge of the biology of SARS-CoV-
2 infection and disease

Nothing is written in stone other than we must all act together and with no
personal gain or ownership of results - just rapid and immediate dissemination
of the maximum possible data and information that can be responsibly released.
Aims

The COVID-19 host genetics initiative 1is a bottom—up collaborative effort that
has three main goals:

Provide an environment to foster the sharing of resources to facilitate COVID-—
19 host genetics research (e.g. protocols, questionnaires).

Organize analytical activities across studies to identify genetic determinants
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of COVID-19 susceptibility and severity.
Provide a platform to share the results from such activities, as well as the

individual-level data where possible, to benefit the broader scientific community.
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Persistent symptoms after Covid—19: qualitative study of 114 long Covid patients
and draft quality criteria for services
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Abstract

Background: Approximately 10% of patients with Covid—19 experience symptoms
beyond 3-4 weeks. Patients call this “long Covid” . We sought to document the
lived experience of such patients, their accounts of accessing and receiving
healthcare, and their ideas for improving services

Method: We held 55 individual interviews and 8 focus groups (n = 59) with
people recruited from UK-based long Covid patient support groups, social media

and snowballing. We restricted some focus groups to health professionals since
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they had already self-organised into online communities. Participants were
invited to tell their personal stories and comment on others’ stories. Data
were audiotaped, transcribed, anonymised and coded using NVIVO. Analysis
incorporated sociological theories of illness, healing, peer support, the
clinical relationship, access to care, and service redesign.

Results: The sample was 70% female, aged 27-73 years, and comprised White British
(74%), Asian (11%), White Other (7%), Black (4%), and Mixed (4%). 27 were doctors
and 23 other health professionals. 10% had been hospitalised. Analysis revealed
a confusing illness with many, varied and often relapsing-remitting symptoms and
uncertain prognosis; a heavy sense of loss and stigma; difficulty accessing and
navigating services; difficulty being taken seriously and achieving a diagnosis;
disjointed and siloed care (including inability to access specialist services):
variation in standards (e.g. inconsistent criteria for seeing, investigating and
referring patients); variable quality of the therapeutic relationship (some
participants felt well supported while others felt “fobbed off” ); and possible
critical events (e.g. deterioration after being unable to access services)
Emotional touch points in participants’ experiences informed ideas for improving
services.

Conclusion: Quality principles for a long Covid service should include ensuring
access to care, reducing burden of illness, taking clinical responsibility and
providing continuity of care, multidisciplinary rehabilitation, evidence—based
investigation and management, and further development of the knowledge base and

clinical services
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China officially joins COVAX: spokesperson
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Abstract:

BEIJING, Oct. 9 (Xinhua) —— China Thursday signed an agreement with Gavi, the
Vaccine Alliance, officially joining COVAX, Foreign Ministry spokesperson Hua
Chunying said Friday.

This is an important step China has taken to uphold the concept of a shared
community of health for all and to honor its commitment of turning COVID-19
vaccines into a global public good, Hua said in a statement released on the
Foreign Ministry s website

Currently, the COVID-19 pandemic still poses a severe threat to the safety and
health of people in all countries. China continues to focus on ensuring that
developing countries have equal access to appropriate, safe and effective
vaccines.

“To that end, we have solemnly pledged to make vaccines developed and deployed
by China a global public good, which will be provided to developing countries as
a priority,” Hua said

China has maintained close communication with COVAX with a positive attitude
towards joining it, Hua said, noting that even when China is leading the world
with several vaccines in advanced stages of R&D and with ample production capacity,
it still decided to join COVAX.

"We are taking this concrete step to ensure equitable distribution of vaccines,

especially to developing countries, and hope more capable countries will also
join and support COVAX. China will also strengthen vaccine cooperation with
relevant countries through the COVAX network,” said the spokesperson.

China will continue to work together with COVAX partners and contribute its share
to the global fight against the pandemic to safeguard all human beings’ safety
and health, Hua said



