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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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Coronavirus reinfections: three questions scientists are asking
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Abstract:

Although Africa reported its millionth official COVID-19 case last week, it seems
to have weathered the pandemic relatively well so far, with fewer than one
confirmed case for every thousand people and just 23,000 deaths so far. Yet
several antibody surveys suggest far more Africans have been infected with the

coronavirus—a discrepancy that is puzzling scientists around the continent.
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“We do not have an answer,” says immunologist Sophie Uyoga at the Kenya Medical

Research Institute - Wellcome Trust Research Programme---
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Fiugre A and B. Viability of salmon-attached and untreated SARS-CoV-2 in culture medium at 4°C and
25°C. Panel A is the overview of the study design and experimental procedure. In panel B, the titer of
SARS-CoV-2 was quantified by end-point titration on Vero E6 cells and is expressed as log10 TCID50
/mL. Plots show the means of data from two or three samples. The dashed lines indicate the limit of
detection, which were 10> TCID50 /mL.
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Abstract:

Several outbreaks of COVID-19 were associated with seafood markets, raising
concerns that fish—attached SARS-CoV-2 may exhibit prolonged survival in low—
temperature environments. Here we showed that salmon-attached SARS-CoV-2 at 4°C
could remain infectious for more than one week, suggesting that fish—attached

SARS—CoV-2 may be a source of transmission.
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The Immunology of Multisystem Inflammatory Syndrome in Children with COVID-19
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In severe COVID-19, SARS-CoV-2 induces a chronic, TGF-B -dominated adaptive
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Abstract:

Here we have analyzed the dynamics of the adaptive immune response triggered by
SARS-CoV-2 in severely affected COVID-19 patients, as reflected by activated B
cells egressing into the blood, at the single cell level.

Early on, before seroconversion in response to SARS—CoV-2 spike protein,
activated peripheral B cells displayed a type 1 interferon—induced gene
expression signature. After seroconversion, activated B cells lost this
signature, expressed IL-21- and TGF-B —induced gene expression signatures, and
mostly IgGl and IgAl. In the sustained immune reaction of the COVID-19
patients, until day 59, activated peripheral B cells shifted to expression of

IgA2, reflecting instruction by TGF-B. Despite the continued generation of
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activated B cells, those cells were not found in the lungs of deceased COVID-19
patients, nor did the IgA2 bind to dominant antigens of SARS—CoV-2. In severe
COVID-19, SARS-CoV-2 thus triggers a chronic immune reaction distracted from
itself and instructed by TGF-8.
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Moderna' s COVID-19 vaccine may work better in the elderly than competitors’
Sy biocentury

RFHM: 2020-08-27

TRz
https://www.biocentury.com/article/629786?editionld=ckef4n5jk0heb0179cdty9krg&editio
nType=weekly

YE#: SANDI WONG (P )

CANE S

TR TR E AR DI RERIE SEOR AR ORI, PRI AR NI e RGESS — B2 i
FERNARIER A . FrIGIR T IAEEER M, Moderna f¥) COVID-19 ¥ B #EE 4 A (1) %
P2 J P RV G A S e B SR o BB TR DR B S B vE R R, OF B
S5 REOL, XA REEIRAE mRNA-1273 K AE ORI i fe N B 7 A5 BB 4F . £E Moderna HIWFFT
W, AERATE T1 % DA B NBE R PR AL L 18-55 % AR/ — 5, L 56-70 & AFE 4
25% . 5 mRNA-1273 {E SR AL TR SOBE T B d /MH I, 5 A A B 6 5 30 I PR AT 5%
iR SR R FE .t Pfizer Ml BioNTech B4 ] BNT162b2 7 S A tP A1 76 18-55
GRS R T %1 60%. CanSino ) Ad5-nCoV & #7= AL (R ER S, (EMN 18-44 % 415
55 L LA EAHAURIE T 36% . J1—PEamARRKIAEZ, ARE T 4RHAaE R H &5
LKA Z Dok, HAT, fEIEANRRKEGY) AT B OISR ORI A SR R R 1R
TRAELR, Hp LR (R mRNA-1273 AF70) R B, BIEZERAA IS T 4003510
THEOLT, ORI B AT AR AR LR . S I A HRRR T A R4 YER, Moderna
AR, RSB B AR =AM ER B, 100 Mg mRNA-1273 543 1 Thl fRi[A) %) CD4 +
T 4N o CanSino 387 H H B B A4 B T ARTS T 4B S B, AHORAZ ARG 70 2 2 ale
. BioNTech Fl Pfizer ZEARATMIAR 58 AR VAL T 40 S S o

Abstract

The weakening immune systems in older individuals have been a concern for
vaccine developers, given that immune function is needed for vaccines induce
protection against pathogens. New Phase I data suggest Moderna’ s COVID-19
vaccine maintains its immunogenicity in elderly individuals better than two
other leading vaccines. Assuming neutralizing antibodies are key determinants
of protection, and that the early results hold up, that could mean mRNA-1273
will do a better job of protecting the high-risk population. The 71 and older
group in Moderna’ s study had titers that were just a hair less than those in
the 18-55 group, and about 25% less than those in the 56-70 group. In contrast
to what appears to be a minimal decline in the antibody response to mRNA-1273,
two other vaccines have shown steeper declines in early clinical studies
Neutralizing titers induced by BNT162b2 from Pfizer Inc. (NYSE:PFE) and
BioNTech SE (NASDAQ:BNTX) fell by about 60% in subjects aged 65-85 years
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compared with 18-55 year—olds. Ad5—nCoV from CanSino Biologics Inc. (HKEX:6185;
Shanghai:688185), which produced somewhat weaker titers to begin with, showed a
drop of 36% from 18-44 years to age 55 and up. Another open question is whether
and how much different T cell populations contribute to protection. For now,
viral challenges studies in non—human primates offer the best clues to such
correlates of protection. Several of these studies, including of mRNA-1273,
suggest high neutralizing titers may be sufficient to confer protection, even
in the absence of appreciable T cell activation (see “Non—human Primate Data
Shed Light on Correlates of Protection” ). The animal data do not rule out
protective contributions from T cells though, and Moderna also reported that
100 Hg of mRNA-1273 induced Thl-biased CD4+ T cell responses that were
consistent across the three age groups in the Phase I study. CanSino has also
shown its adenovirus vector vaccine stimulates T cells responses but did not
stratify the data report by age. BioNTech and Pfizer did not evaluate T cell

responses in their study.
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Evolution of the COVID-19 vaccine development landscape
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Abstract:

In this updated overview, we focus on candidates in clinical trials and provide
some initial perspectives on their clinical development. As of 3 September 2020,
the global COVID-19 vaccine R&D landscape includes 321 vaccine candidates, Of
these,
than 280,000 participants from at least 470 sites in 34 different countries.

33 vaccine candidates are in clinical trials, with plans to enrol more
Technology platforms and targets. The current COVID-19 vaccine pipeline comprises
a broad range of technology platforms, including both traditional and novel

approaches. At the same time, some of the most important considerations in the
clinical development of candidate vaccines for COVID-19 are briefly described,
clinical endpoint, Correlates of protection, target
Although the leading COVID-19 vaccine

of clinical development at

including trial design,
population and safety considerations.
candidates have progressed to advanced stages
exceptional speed, many uncertainties remain given the lack of robust clinical

data so far.
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Fig. 1 | Pipeline of COVID-19 vaccine candidates by phase of development and

technology platform. a | Exploratory and preclinical pipeline. b | Clinical
pipeline. Traditional approaches include live attenuated and inactivated; novel
approaches include viral vector, RNA, DNA, recombinant protein, peptide—based,
virus—like particle. See Supplementary Box 1 for details of the data set and

analysis.
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A leading coronavirus vaccine trial is on hold: scientists react
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Abstract:

Researchers at the University of Oxford, UK, in collaboration with the
pharmaceutical company AstraZeneca, are developing the vaccine, which is one of
nine coronavirus vaccines in the final, ‘phase III’ stage of being tested

Details of the adverse event, including how serious it is and when it happened,
have not been reported by Oxford or AstraZeneca. We are committed to the safety
of our participants and the highest standards of conduct in our trials,” the
statement notes. “If the event is linked definitively, or even probably, to the
vaccine, it could be a definitive blow to this particular vaccine candidate. If
unrelated, the hold might be lifted in a matter of weeks,” says Kieny. But
without more details of the adverse event, including how serious it is and when
it happened, it is difficult to assess the impact it will have on the trials and
the timeline for the vaccine’ s approval, say scientists. Many countries have
pre—ordered millions of doses of the Oxford vaccine in the hope that it will be

successful. By late last month, countries had ordered at least 2.94 billion doses
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— more than any other coronavirus—vaccine candidate. That is not unusual, but
given the stakes involved in the development of a safe, effective vaccine, all
of the study’ s details should be made public, says Paul Komesaroff, a physician
and bioethicist at Monash University in Melbourne, Australia. “The trials are
all publicly supported, the disease is posing the greatest threat to humanity in
a hundred years, the drug—development processes are highly politicized, and the
outcome will only be a successful one if public trust can be secured and
maintained, ” he says. Researchers have been especially worried that COVID-19
vaccines could cause an ‘enhanced disease’ when people who receive the vaccine
are exposed to the virus subsequently. Animal studies and early—phase human
trials of COVID-19 vaccines, including the Oxford/AstraZeneca candidate, have so
far reported no signs of enhanced disease. The Oxford vaccine is a viral-vector
vaccine that harnesses a cold-causing ‘adenovirus’ isolated from chimpanzees

The chimpanzee adenovirus has been modified such that it can no longer replicate
in cells, and it expresses the f‘spike’ protein that the coronavirus uses to
infect human cells. Dozens of groups say they are working on viral-vector vaccines
for coronavirus, including a candidate developed by US drug maker Johnson &
Johnson, and another co—developed by the Chinese military and CanSino Biologics,

based in Tianjin, China

9. FIXAEVMEEENRARRER FEEFW , EEWRSSE 12 ARG EER

‘Extremely Positive’ Results Point to December Launch of Chinese Coronavirus
Vaccine in Brazil
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Clinical trials in Brazil of a Chinese—made vaccine against Covid—19 have shown

“extremely positive” results, and a widespread vaccination campaign could begin
as early as December, the governor of Sao Paulo state said

“The results have been extremely positive,” Governor Joao Doria told a news
conference, quoted by AFP. “We will soon be able to immunise Brazilians in Sao
Paulo and across the country with the CoronaVac vaccine -+ The projected delivery
date is in December this year.”

Sao Paulo, the epicentre of the coronavirus pandemic in Brazil, is one of six
states helping to test the CoronaVac vaccine developed by Sinovac Biotech.

The vaccine produced an immune response in 98 per cent of recipients over 60
years old, with no adverse side—effects reported so far, Governor Joao Doria

said Wednesday.
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Brazilian President Jair Bolsonaro has criticised the vaccine, and lashed out at
Doria, a leading opponent, for supposedly backing it

Bolsonaro instead allocated 1.9 billion reals (US$360 million) to purchase
another vaccine candidate, developed by Oxford University and pharmaceutical

firm AstraZeneca.
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Safety and immunogenicity of an rAd26 and rAd5 vector—-based heterologous prime—
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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 21.
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—Y concentration) and change in neutralising antibodies
(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 Ilyophilised 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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No injections!The world s first nasal spray vaccine has been approved for
clinical trials
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A SARS-CoV-2 vaccine candidate would likely match all currently circulating
variants
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Abstract

The magnitude of the COVID-19 pandemic underscores the urgency for a safe and

effective vaccine. Many vaccine candidates focus on the Spike protein, as it is
targeted by neutralizing antibodies and plays a key role in viral entry. Here we
investigate the diversity seen in severe acute respiratory syndrome coronavirus
2 (SARS—CoV-2) sequences and compare it to the sequence on which most vaccine
candidates are based. Using 18, 514 sequences, we perform phylogenetic, population
genetics, and structural bioinformatics analyses. We find limited diversity

across SARS—CoV-2 genomes: Only 11 sites show polymorphisms in >5% of sequences;


https://doi.org/10.1073/pnas.2008281117
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yet two mutations, including the D614G mutation in Spike, have already become
consensus. Because SARS-CoV-2 is being transmitted more rapidly than it evolves,
the viral population is becoming more homogeneous, with a median of seven
nucleotide substitutions between genomes. There 1is evidence of purifying
selection but little evidence of diversifying selection, with substitution rates
comparable across structural versus nonstructural genes. Finally, the Wuhan—-Hu-
1 reference sequence for the Spike protein, which is the basis for different
vaccine candidates, matches optimized vaccine inserts, being identical to an
ancestral sequence and one mutation away from the consensus. While the rapid
spread of the D614G mutation warrants further study, our results indicate that
drift and bottleneck events can explain the minimal diversity found among SARS-
CoV-2 sequences. These findings suggest that a single vaccine candidate should

be efficacious against currently circulating lineages
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A prefusion SARS-CoV-2 spike RNA vaccine is highly immunogenic and prevents

lung infection in non—human primates
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Abstract:

To contain the coronavirus disease 2019 (COVID-19) pandemic, a safe and effective

vaccine against the new severe acute respiratory syndrome coronavirus—2 (SARS-
CoV—2) is urgently needed in quantities sufficient to immunise large populations

In this study, we report the design, preclinical development, immunogenicity and
anti-viral protective effect in rhesus macaques of the BNT162b2 vaccine candidate.
BNT162b2 contains an LNP—formulated nucleoside—modified mRNA that encodes the

spike glycoprotein captured in its prefusion conformation. After expression of
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the BNT162b2 coding sequence in cells, approximately 20% of the spike molecules
are in the one-RBD up, two—RBD down state. Immunisation of mice with a single
dose of BNT162b2 induced dose level-dependent increases 1in pseudovirus
neutralisation titers. Prime-boost vaccination of rhesus macaques elicited
authentic SARS-CoV-2 neutralising geometric mean titers 10.2 to 18.0 times that
of a SARS-CoV-2 convalescent human serum panel. BNT162b2 generated strong THI
type CD4+ and IFNy+ CD8+ T-cell responses in mice and rhesus macaques. The
BNT162b2 vaccine candidate fully protected the lungs of immunised rhesus macaques
from infectious SARS-CoV-2 challenge. BNT162b2 is currently being evaluated in
a global, pivotal Phase 2/3 trial (NCT04368728).
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Phase 1 -2 Trial of a SARS-CoV-2 Recombinant Spike Protein Nanoparticle Vaccine
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Abstract:

BACKGROUND: NVX-CoV2373 is a recombinant severe acute respiratory syndrome

coronavirus 2 (rSARS-CoV-2) nanoparticle vaccine composed of trimeric full-length
SARS—CoV-2 spike glycoproteins and Matrix-M1 adjuvant.

METHODS: We initiated a randomized, placebo—controlled, phase 1-2 trial to
evaluate the safety and immunogenicity of the rSARS-CoV-2 vaccine (in 5-ug and
25— 1 g doses, with or without Matrix-Ml adjuvant, and with observers unaware of
trial-group assignments) in 131 healthy adults. In phase 1, vaccination comprised
two intramuscular injections, 21 days apart. The primary outcomes were
reactogenicity; laboratory values (serum chemistry and hematology), according to
Food and Drug Administration toxicity scoring, to assess safety; and IgG anti -
spike protein response (in enzyme-linked immunosorbent assay [ELISA] units).
Secondary outcomes included wunsolicited adverse events, wild-type virus
neutralization (microneutralization assay), and T-cell responses (cytokine

staining). IgG and microneutralization assay results were compared with 32 (IgG)
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and 29 (neutralization) convalescent serum samples from patients with Covid-19,
most of whom were symptomatic. We performed a primary analysis at day 35
RESULTS: After randomization, 83 participants were assigned to receive the
vaccine with adjuvant and 25 without adjuvant, and 23 participants were assigned
to receive placebo. No serious adverse events were noted. Reactogenicity was
absent or mild in the majority of participants, more common with adjuvant, and
of short duration (mean, <2 days). One participant had mild fever that lasted
1 day. Unsolicited adverse events were mild in most participants; there were no
severe adverse events. The addition of adjuvant resulted in enhanced immune
responses, was antigen dose - sparing, and induced a T helper 1 (Thl) response.
The two—dose b5—uwg adjuvanted regimen induced geometric mean anti-spike IgG
(63, 160 ELISA units) and neutralization (3906) responses that exceeded geometric
mean responses in convalescent serum from mostly symptomatic Covid—19 patients
(8344 and 983, respectively).

CONCLUSIONS: At 35 days, NVX-CoV2373 appeared to be safe, and it elicited immune
responses that exceeded levels in Covid—-19 convalescent serum. The Matrix-Ml
adjuvant induced CD4+ T-cell responses that were biased toward a Thl phenotype.
(Funded by the Coalition for Epidemic Preparedness Innovations;
ClinicalTrials. gov number, NCT04368988. opens in new tab).
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Abstract:

In this issue of Cell Host & Microbe, three papers describe the pseudotyping of
vesicular stomatitis virus (VSV) with the SARS-CoV-2 spike. This VSV-CoV-2-S
platform allows virus neutralization assays to be performed at BSL-2 and also
has applications as a candidate vectored vaccine to elicit protective immunity
against SARS—CoV-2.
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A drug screening toolkit based on the -1 ribosomal frameshifting of SARS-CoV-2
. Heliyon
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Abstract

The -1 ribosomal frameshifting is vital for the translation of the open reading
frame (ORF)1b in SARS-CoV-2. The products of ORFlb participate in viral
replication. Therefore, changing the frameshift frequency reduces the survival
of the virus. This study aimed to successfully develop a toolkit for screening
antiviral drugs. Finally, the FDA-approved drug library was screened, revealing
that ivacaftor and (-)-Huperzine A worked well in changing the -1 ribosomal
frameshifting of SARS-CoV-2 in vitro.
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Abstract:

Targeting the interaction between the SARS-CoV-2 Spike protein and the human
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ACE2 receptor is a promising therapeutic strategy. We designed inhibitors using
two de novo design approaches. Computer generated scaffolds were either built
around an ACE2 helix that interacts with the Spike receptor binding domain (RBD),
or docked against the RBD to identify new binding modes, and their amino acid
sequences designed to optimize target binding, folding and stability. Ten designs
bound the RBD with affinities ranging from 100pM to 10nM, and blocked ARS-CoV-2
infection of Vero E6 cells with IC 50 values between 24 pM and 35 nM; The most
T 0.16
ng/ml). Cryo—electron microscopy structures of these minibinders in complex with
the SARS-CoV-2 spike ectodomain trimer with all three RBDs bound are nearly

potent, with new binding modes, are 56 and 64 residue proteins (IC 50

identical to the computational models. These hyperstable minibinders provide

starting points for SARS-CoV-2 therapeutics
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Abstract

Objectives: Convalescent plasma (CP) as a passive source of neutralizing

antibodies and immunomodulators is a century—old therapeutic option used for the

management of viral diseases. We investigated its effectiveness for the treatment
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of COVID-19. Design: Open—label, parallel-arm, phase II, multicentre, randomized
controlled trial. Setting: Thirty—nine public and private hospitals across India.
Participants: Hospitalized, moderately ill confirmed COVID-19 patients
(Pa02/Fi02: 200-300 or respiratory rate > 24/min and Sp02 << 93% on room air).
Intervention: Participants were randomized to either control (best standard of
care (BSC)) or intervention (CP + BSC) arm. Two doses of 200 mL CP was transfused
24 hours apart in the intervention arm. Main Outcome Measure: Composite of
progression to severe disease (Pa02/Fi02<100) or all-cause mortality at 28 days
post—enrolment. Results: Between 22 nd April to 14 th July 2020, 464 participants
were enrolled; 235 and 229 in intervention and control arm, respectively.
Composite primary outcome was achieved in 44 (18.7%) participants in the
intervention arm and 41 (17.9%) in the control arm [aOR: 1.09; 95% CI: 0.67,
1.77]. Mortality was documented in 34 (13.6%) and 31 (14.6%) participants in
intervention and control arm, respectively [aOR) 1.06 95% CI: —0.61 to 1.83].
Interpretation: CP was not associated with reduction in mortality or progression
to severe COVID-19. This trial has high generalizability and approximates real-
life setting of CP therapy in settings with limited laboratory capacity. A priori
measurement of neutralizing antibody titres in donors and participants may
further clarify the role of CP in management of COVID-19

19. SARS-CoV-2 W FA4mIgRE T

The coding capacity of SARS-CoV-2

YR : nature

RAGIE]: 2020-09-09

BEFZ: https://www.nature.com/articles/s41586-020-2739-1

—{F#: Yaara Finkel

HiIH/EE:  Noam Stern—-Ginossar

WHIHVEE BT Weizmann Institute of Science, Israel

DOTI &Y, PUBMED ID: 10.1038/s41586-020-2739-1

G TR

HOSCHREE

SARS-CoV-2 & H &t Pl 1l I i 2 ik 0 FLAth sl D03 2 1) [R5 A 1 BEL TR0 o TR Dy el R
B A ARAERE M B E A E B A BHA E R, ORI SARS-CoV-2 K& BT I 7T
v, HEERHNFHEA, EFENREI T — &R R SARS-CoV-2 HRIA X8,
SER [ MURRR TR GRASHE, S /M E ) 23 DN A TR IR EE T O ASAE . X LTI
T HE 045 AT BE A2 20 15 D e i R PRI IRORAGHE , ) LANE CA TH RS AE Py 5B 11 [FIHE
THIBASAE—2 74 N s () 2 0K, DLRAE O TG AE N A HE TP O g A — 2
FEAE A2 K. 5 mRNAs FOBH B FE A Eurg 200 mRNAs B IRRCR 5y, i B R B
BT 3 TR0 RH R i DR PR A B (M e SRk e iZ TR A B R TE MR T EENER
o

Abstract:
Severe acute respiratory syndrome coronavirus 2 (SARS—-CoV-2) is the cause of

the ongoing Coronavirus disease 19 (COVID-19) pandemicl. In order to understand
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SARS-CoV-2 pathogenicity and antigenic potential, and to develop therapeutic
tools, it is essential to portray the full repertoire of its expressed
proteins. The SARS-CoV-2 coding capacity map is currently based on
computational predictions and relies on homology to other coronaviruses. Since
coronaviruses differ in their protein array, especially in the variety of
accessory proteins, it is crucial to characterize the specific collection of
SARS-CoV-2 proteins in an unbiased and open—ended manner. Using a suite of
ribosome profiling techniques, we present a high-resolution map of the SARS-
CoV-2 coding regions, allowing us to accurately quantify the expression of
canonical viral open reading frames (ORFs) and to identify 23 unannotated viral
ORFs. These ORFs include upstream ORFs (uORFs) that are likely playing a
regulatory role, several in—frame internal ORFs lying within existing ORFs,
resulting in N-terminally truncated products, as well as internal out—of—frame
ORFs, which generate novel polypeptides. We further show that viral mRNAs are
not translated more efficiently than host mRNAs; rather, virus translation
dominates host translation due to high levels of viral transcripts. Our work
provides a rich resource, which will form the basis of future functional

studies.
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HAET, JFRERT COVID-19 W fa 7 M T kT d). ACdr, 1R R 14
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Abstract:

Novel COVID-19 therapeutics are urgently needed. We generated a phage—displayed
human antibody VH domain library from which we identified a high—affinity VH
binder ab8. Bivalent VH, VH-Fc ab8 bound with high avidity to membrane—associated
S glycoprotein and to mutants found in patients. It potently neutralized mouse
adapted SARS-CoV-2 in wild type mice at a dose as low as 2 mg/kg and exhibited
high prophylactic and therapeutic efficacy in a hamster model of SARS-CoV-2
infection, possibly enhanced by its relatively small size. Electron microscopy
combined with scanning mutagenesis identified ab8 interactions with all three S
protomers and showed how ab8 neutralized the virus by directly interfering with
ACE2 binding. VH-Fc ab8 did not aggregate and did not bind to 5300 human membrane-
associated proteins. The potent neutralization activity of VH-Fc ab8 combined
with good developability properties and cross—reactivity to SARS—CoV-2 mutants
provide a strong rationale for its evaluation as a COVID-19 therapeutic.
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Abstract:

ACE2 binds the coronavirus SARS-CoV-2 and facilitates its cellular entry.
Interferons activate ACE2 expression in pneumocytes, suggesting a critical role
of cytokines in SARS-CoV-2 target cells. Viral RNA was detected in breast milk
in at least seven studies, raising the possibility that ACE2 is expressed in
mammary tissue during lactation. Here we show that Ace2 expression in mouse
mammary tissue is induced during pregnancy and lactation, which coincides with
the activation of intronic enhancers. These enhancers are occupied by the
prolactin—activated transcription factor STAT5 and additional regulatory factors,
including Polymerase II. Deletion of Statba results in decommissioning of the
enhancers and an 83% reduction of AceZ mRNA. We also demonstrate that Ace2
expression increases during lactation in lung, but not in kidney and intestine.
JAK/STAT components are present in a range of SARS-CoV-2 target cells opening
the possibility that cytokines contribute to the viral load and extrapulmonary
pathophysiology.
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Abstract:

Bats are the suggested natural hosts for severe acute respiratory syndrome
coronavirus (SARS-CoV) and SARS-CoV-2, the latter of which caused the coronavirus
disease 2019 (COVID-19) pandemic. The interaction of viral Spike proteins with
their host receptor angiotensin—converting enzyme 2 (ACE2) is a critical
determinant of potential hosts and cross—species transmission. Here we use virus-—
host receptor binding and infection assays to show that ACE2 orthologs from 24,
21, and 16 of 46 phylogenetically diverse bat species, including those in close
and distant contact with humans, do not support entry of SARS-CoV, SARS-CoV-2,
and both of these coronaviruses, respectively. Furthermore, we used genetic and
functional analyses to identify genetic changes in bat ACE2 receptors associated
with viral entry restrictions. Our study demonstrates that many, if not most,
bat species are not potential hosts of SARS-CoV and SARS-CoV-2, and provides

important insights into pandemic control and wildlife conservation.
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Abstract:
The Fair Priority Model offers a practical way to fulfill pledges to distribute

vaccine fairly and equitably
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