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1. 20204£10 B 29 HEE
HEkUE: WHO
RATIHHE: 2020 4E 10 F 29 HALGN A T4 4 £
% https://covid19.who.int/
M4 WHO FR AL %dE, 2020 4 10 H 29 H4aEk R P28 2l IRIw 289 A\ 44, 351, 506
i, HEEIEIZ 479, 417 4, ZAPAETC 1, 171, 255 ], 4RI 7, 126,
EE Rz 9, 000, 000 4, . HBri#EE 90, 000 .
HHE R A2 91, 821 1], RIFAET: 4, 746 5], Y HHIEHRIS 49 B, HTIEAET: 0 H1.
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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Cold—chain food contamination as the possible origin of Covid—19 resurgence in

Beijing
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4. XTuk S AR SARS-CoV-2 AR 4 s M HIFT

Humoral Immune Response to SARS—CoV-2 in Iceland

Klsi: NEJM

RATIE: 2020-10-29

Bi¥%: https://www.nejm.org/doi/full/10.1056/NEJMoa2026116?query=featured_home

% —/E#: Daniel F. Gudbjartsson

HI/E#E . Dr. Stefansson

THWAEE BAL: Amgen

DOT 8 PUBMED ID: 10. 1056/NEJM0oa2026116
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XFUKES 30576 N MIEFEA T HUAAT TR, £E 1797 44 M SARS-CoV-2 J&GLrh ik & (1) &
HH, 1215 ZRZEEE A 1107 N (91, 1%) MiEBAYE: 4 oPCR #ii2)5 2 NH N, SmiK
pan—1Lg Rl PR TS PUIARTE s, JEEMIZ)E 4 NH W, BT SARS-2 Pk T . Eg
Maes, MIGRHTEZER 2. 3%; EANBHEALE F, BHIEZEA 0. 3%. ffiihA 0. 9%HIvK B N
L7 SARS—CoV-2, Hrr 0. 3% N2 sdnity. BHFt AN Difhith, fEUKE, 56%H) SARS-CoV-2 J&
Gt qPCR 812, 44%M) SARS—CoV-2 J& YL K2 qPCR #i12 . 14% K AELEARZE qPCR Har 1) B B9
NBEF (BEE R IIYES B, 300K AFERRES X 2 4h, & AT oPCR AN .
Abstract:

BACKGROUND

Little is known about the nature and durability of the humoral immune response

to infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
METHODS

We measured antibodies in serum samples from 30,576 persons in Iceland, using
six assays (including two pan—immunoglobulin [pan—-Ig] assays), and we determined
that the appropriate measure of seropositivity was a positive result with both
pan—-Ig assays. We tested 2102 samples collected from 1237 persons up to 4 months
after diagnosis by a quantitative polymerase—chain-reaction (qPCR) assay. We
measured antibodies in 4222 quarantined persons who had been exposed to SARS—
CoV-2 and in 23, 452 persons not known to have been exposed

RESULTS

Of the 1797 persons who had recovered from SARS-CoV-2 infection, 1107 of the
1215 who were tested (91.1%) were seropositive; antiviral antibody titers assayed
by two pan—-lg assays increased during 2 months after diagnosis by qPCR and
remained on a plateau for the remainder of the study. Of quarantined persons,
2. 3% were seropositive; of those with unknown exposure, 0.3% were positive. We
estimate that 0.9% of Icelanders were infected with SARS—-CoV-2 and that the
infection was fatal in 0.3% We also estimate that 56% of all SARS-CoV-2
infections in Iceland had been diagnosed with ¢PCR, 14% had occurred in
quarantined persons who had not been tested with gPCR (or who had not received

a positive result, if tested), and 30% had occurred in persons outside quarantine
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and not tested with gPCR.

CONCLUSIONS

Our results indicate that antiviral antibodies against SARS-CoV-2 did not decline
within 4 months after diagnosis. We estimate that the risk of death from infection
was 0.3% and that 44% of persons infected with SARS-CoV-2 in Iceland were not
diagnosed by gPCR.

5. SARS-CoV-2 R F=A e B i & Pk

Robust neutralizing antibodies to SARS-CoV-2 infection persist for months
a4k 7 H 24 HEE 3 24RIEZ TAE I FENA
. https://science.sciencemag.org/content/early/2020/10/27/science.abd7728

6. JEILHTH SARS-CoV-2 SxFEPRI A I 7 ) HAh PCR HAR BE B AHER K RE1H /34T
Novel SARS-CoV-2 Whole—genome sequencing technique using Reverse Complement PCR
enables fast and accurate outbreak analysis
FUE: bioRxiv
KA A 2020-10-29
BE¥%: https://www.biorxiv.org/content/10.1101/2020.10.29.360578v1 .full.pdf
#—1E#: Femke Wolters, Jordy P.M. Coolen
HIN/EE : Femke Wolters
HIHVEE BA7: Radboud university medical center, Geert Grooteplein Zuid 10,
6525 GA, Nijmegen, The Netherlands
DOT & PUBMED 1D:
T RIKI
SR

I Bl SARS—CoV—2 HIfLHEZRANAE LT, VF20 B SR T I 58 — Bk, PR ) SARS-CoV—2
A BRI A (WGS) 3t 5 & AN T FH RS, {EURT DASHRR 28 3 T AR 2H SUMI R 5 Mot 00 A0 f o 1 1R o
ARSCHRIE T —FhFT I T SARS-CoV-2 WGS ) Jx 7] B4k 3% & iy 4 =0 5 B (RC-PCR) 5 R
(Figure 1)o XBHAR KK 2 ALFE T, &R LAFE S — PCR Hh il £ ST FE, =948 I TR) R B35,
S B R R . IX IV S AL T AE 2020 4 3 HZ 9 H AL, Kt SARS-CoV-2 BHPERY
T3 AR RS DA TARE MEF AR N TUE SCERE LI T RC-PCR WGS 72
SE LA R g5 AN e v B v 118 0 & . RC-PCR 4531 146 £ B i WGS #iis . b
Ct fHE Ky 32 HIFEAR, HERABE G R mIL 98, 2%. 6 NEELMFET I 3 A O3 258 2
N, MIEHANREE T, 4 ZEBI7 TAEFRE R, EEEE, EALPARSHEAPHINT
PART A0 AL 38 5E . IR SR BIESE T F T SARS-CoV—2 il 5 ) RC-PCR FEALE R A% 43 B Al
Db ] SE A
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Regular PCR procedure
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Figure 1. Schematic representation of the RC-PCR technology to WGS SARS-CoV-2. The protocol
consists of one single PCR-like reaction consisting of 2 steps. The schematic is adapted from Kieser et
al. (Kieser et al., 2020) A. Two types of oligo’s are present, 1) the universal barcoding primer which
includes a Unique Dual Index (UDI), sequence adapter, and universal tail. 2) the RC probe which contains
an extension blocker, universal sequence, and the reverse complement of the SARS-CoV-2 genomic
target sequence. B. The universal tail sequences anneal and form a SARS-CoV-2 specific PCR primer. C
- E. Aregular PCR in which the SARS-CoV-2 specific amplicons are created. F. The final amplicons are

ready to sequence on an Illumina sequencer.

Abstract:

Current transmission rates of severe acute respiratory syndrome coronavirus 2
(SARS—CoV-2) are still increasing and many countries are facing second waves of
infections. Rapid SARS-CoV-2 whole genome sequencing (WGS) is often unavailable
but could support public health organizations and hospitals in monitoring and
determining transmission links. Here we report a novel reverse complement
polymerase chain reaction (RC-PCR) technology for WGS of SARS-CoV-2. This
technique is unique as it enables library preparation in a single PCR saving
time, resources and enables high throughput screening. A total of 173 samples
tested positive for SARS-CoV-2 between March and September 2020 were included.
RC-PCR WGS applicability for outbreak analysis in public health service and
hospital settings was tested on six predefined clusters containing samples of
healthcare workers and patients. RC-PCR resulted in WGS data for 146 samples. It
showed a genome coverage of up to 98, 2% for samples with a maximum Ct value of
32. Three out of six suspected clusters were fully confirmed, while in other
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clusters four healthcare workers were not associated. Importantly, a previously
unknown chain of transmission was confirmed in the public health service samples.
These findings confirm the reliability and applicability of the RC-PCR technology

for SARS—-CoV-2 sequencing in outbreak analysis and surveillance.

7. ZHEWFREAR T COVID-19 MERE SFE A eh BERER T
Multi-omics resolves a sharp disease—state shift between mild and moderate COVID-
19
FKUR: Cell
RAGIE]: 2020-10-26
¥i4%: https://www.cell.com/cell/fulltext/S0092-8674(20)31444-6
%—1E#: Yapeng Su
HIFVEE : James R Heath
WRfEE AL ISB, Seattle, USA
DOI 8¢ PUBMED ID: https://doi.org/10.1016/]. cell. 2020. 10. 037
W WOLE
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Abstract:

We present an integrated analysis of the clinical measurements, immune cells
and plasma multi-omics of 139 COVID-19 patients representing all levels of
disease severity, from serial blood draws collected during the first week of
infection following diagnosis. We identify a major shift between mild and
moderate disease, at which point elevated inflammatory signaling is accompanied
by the loss of specific classes of metabolites and metabolic processes.

Within this stressed plasma environment at moderate disease, multiple unusual
immune cell phenotypes emerge and amplify with increasing disease severity. We
condensed over 120,000 immune features into a single axis to capture how
different immune cell classes coordinate in response to SARS—CoV-2. This
immune-response axis independently aligns with the major plasma composition
changes, with clinical metrics of blood clotting, and with the sharp transition
between mild and moderate disease. This study suggests that moderate disease

may provide the most effective setting for therapeutic intervention.

8. MEAFIEHNTE COVID-19 BEFifBidk chadoxincov-19 FEEAE/N R [ 5 R IR 1

A booster dose enhances immunogenicity of the COVID-19 vaccine candidate
ChAdOx1 nCoV-19 in aged mice

FUE: bioRxiv

KA A 2020-10-27

BEFZ: https://www.biorxiv.org/content/10.1101/2020.10.27.357426v1

H—1E#: Alyssa Silva—Cayetano

HIHA/EE : Michelle A. Linterman

WIN/EE BAZ: Lymphocyte Signalling and Development, Babraham Institute,
Babraham Research Campus, Cambridge, CB22 3AT, United Kingdom

DOT & PUBMED 1D:
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SR

SARS—CoV-2 W& AL 51k | AFRIERAAT, JUF-REm  NRATER &N J7 1. A2 COVID-19
P B T AT CABR RGeS R IR RO R AIBE T3, IR DUBOA AL 23 B B #5 . A8 2 SARS—
CoV—2 4L 5 i HOR AR i B R R Rz —, BRI, i AT sk 2% e R e 51
NSRBI S B o AEIX R, FATING T 0 3 B4 2L 1 ChAdOx1 nCoV-19 (AZD-1222)
FEZ A/ B B S e S o FRATTARCI, B 7 R X e v mT AE 2240 B P 75 3 M R A R A
e, AHFEE B AR R BAE /N BRAR . BEAh, FRATHRIE 55 500 m] 3G 53 22 A /)N BN 1202 P ) A
R, FERIA) G- TN SN T B I 9 A N A SV RS T

Abstract:

The spread of SARS-CoV-2 has caused a global pandemic that has affected almost

every aspect of human life. The development of an effective COVID-19 vaccine
could limit the morbidity and mortality caused by infection, and may enable the
relaxation of social distancing measures. Age is one of the most significant
risk factors for poor health outcomes after SARS—CoV-2 infection, therefore it
is desirable that any new vaccine candidates should elicit a robust immune

response in older adults. Here, we test the immunogenicity of the adenoviral
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vectored vaccine ChAdOx1 nCoV-19 (AZD-1222) in aged mice. We find that a single
dose of this vaccine induces cellular and humoral immunity in aged mice, but at
a reduced magnitude than in younger adult mice. Furthermore, we report that a
second dose enhances the immune response to this vaccine in aged mice, indicating
that a prime-boost strategy may be a rational approach to enhance immunogenicity

in older persons.

9. BIHTA R COVID-19 BT RE B R E E NIEER N G B [ B

AstraZeneca’ s COVID-19 Vaccine Boosts Immune Response in Older, Younger Adults
SeJ: BioSpace

RAGIE]: 2020-10-26

BEFZ: https://www.biospace.com/article/astrazeneca-covid-19-vaccine-shows-efficacy-in-
older-and-younger-trial-participants/

Hi—1E#&: Alex Keown

JHIHEE: Alex Keown

HITE# BAL: BioSpace

DOT & PUBMED 1D:

PEE: TRITXL

SR

o 347 M1 e P 2 2 A 2 P A gk ity AZD1222 55— B BB s, B AT S AR X SARS-
CoV—2 Wyrh AR RN G e T AMA . TIXIUEHE, BT S M) B pR i 2 v e 1 ot 2 oF N RIAE R N
X T e I B ) G B N o A BT S A T M 26 2 T ) S AR AK A AR K2R, I T E 3R
14 RWGIE T MR, 28 RNGIETUAR N . HATAATHE, ZXFE ] DLE —4 A X
P R R T SR BRI

Abstract:

Days after the U.S. Food and Drug Administration greenlit the restart of

AstraZeneca’ s Phase 111 COVID-19 vaccine trial, the U.K.-based company said the
preventative medication boosts immune responses in older and younger adults
against the novel coronavirus.

The announcement this morning builds on previous positive Phase 1 data for the
vaccine candidate that showed the preventative medication generated both
neutralizing antibodies and immune T-cells that target the virus that causes
COVID-19. The vaccine provoked a T cell response within 14 days of vaccination
and an antibody response within 28 days, according to Oxford University,
AstraZeneca’ s partner in developing the vaccine candidate. It’ s believed at
this time that the vaccine could provide protection against the novel coronavirus
for about a year. Additional protection will require a booster or additional

vaccination.

10. BALIRYE S AMEH KPR TLR7/8 SBIFI-EFIE A S HE B 7E SARS-CoV-2 /) AR
R S PR EER

Sterilizing Immunity against SARS—CoV-2 Infection in Mice by a Single—Shot and

Modified Imidazoquinoline TLR7/8 Agonist—Adjuvanted Recombinant Spike Protein

Vaccine
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KIR: biorxiv

RATIE: 2020-10-23

Bi¥z: https://www.biorxiv.org/content/10.1101/2020.10.23.344085v1

—1E#: Sonia Jangra

HIHA/E# : Bruno G. De Geest

WIN/EE BAL: Department of Pharmaceutics, Ghent University, Ghent, Belgium

DOI =% PUBMED ID: preprint
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[HIRE 02 () SARS—-CoV-2 &1, R X P e AR M B INEiE . Bl oad ) L gik
P2 VE BE NI PRI B o K 3% 9 5 A0 B 20 2 1 2 P AR LU S 22 4, (HL G AR 50 4 e P AR B R ) 4
PESSE o SCHRIE T EARTE T o A ) R 1A K e g bk (IMDQ-PEG—CHOL) TLR7/8 #7014 71
FH DK PR e ke 5 I [ 2R (2 1) K73 TR ImdL AT PR SR o X b 7KV P IR W SR P A S 08
R, TREEIL 5 A E A S, RIMEM LR RE R A ./ IMDQ-PEG-CHOL {145,
F = ZRARE A SARS-CoV-2 S Bt HLIR#EF BALB/c H E/NFRAEAL, AR AT =A%) SARS—
CoV—2 HIARAP Itk S s i %5 . 48] IMDQ-PEG—CHOL fF N #E K SARS-CoV-2 S 2% I i il 71,
A SR E A b S B R ) SRR A . B ORAR AT IMDQ AHEE,  TMDQ-2R £ —T¥-CHOL A
HHELFH 2 A, 1778 R R N 5 3 5 R 0 e e OB, 997 1k 4 B SR S N R AE . I
b, IMDQ-2R & —F—CHOL A/ 772 T 175 3 184 5o P T B0 S 28 W PRI A SN ARG B2, DA
BT 1g6G2a/1gGl Vo HeFhyss v 19/ BRPE I8 S P9 I B2 /1 3 (0 N I8 SR 9K 3R e g
2 (ACE2) Z:RRAEBUS, 4 SARS-CoV-2 Jpg Bk G DLPTAlk 12 1 B 225 F i A2k P s B8 2 1l
FIRR . G5RERA SR = RAREH S B P AL /N8R -5 00 BRI 5RUTH98 22 1 B 0 32
2R, 1M IMDQ2RE & — - CHOL 44 771192 17 45 /) Bl A4 PAY o 75 1) 55 49 281 S 25 (R4l Dl 77l
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Abstract:

The search for vaccines that protect from severe morbidity and mortality as a
result of infection with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the virus that causes coronavirus disease 2019 (COVID-19) is a race
against the clock and the virus. Several vaccine candidates are currently being
tested in the clinic. Inactivated virus and recombinant protein vaccines can be
safe options but may require adjuvants to induce robust immune responses
efficiently. In this work we describe the use of a novel amphiphilic
imidazoquinoline (IMDQ-PEG-CHOL) TLR7/8 adjuvant, consisting of an imidazoquinoline
conjugated to the chain end of a cholesterol—poly(ethylene glycol) macromolecular
amphiphile). This amphiphile is water soluble and exhibits massive translocation
to lymph nodes upon local administration, likely through binding to albumin.
IMDQ-PEG-CHOL is used to induce a protective immune response against SARS-CoV-2
after single vaccination with trimeric recombinant SARS—CoV-2 spike protein in
the BALB/c mouse model. Inclusion of amphiphilic IMDQ-PEG-CHOL in the SARS-CoV-

2 spike vaccine formulation resulted in enhanced immune cell recruitment and
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activation in the draining lymph node. IMDQ-PEG-CHOL has a better safety profile
compared to native soluble IMDQ as the former induces a more localized immune
response upon local injection, preventing systemic inflammation. Moreover, IMDQ-
PEG-CHOL adjuvanted vaccine induced enhanced ELISA and in vitro
microneutralization titers, and a more balanced I1gG2a/IgGl response. To correlate
vaccine responses with control of virus replication in vivo, vaccinated mice
were challenged with SARS-CoV-2 virus after being sensitized by intranasal
adenovirus—mediated expression of the human angiotensin converting enzyme 2 (ACE2)
gene. Animals vaccinated with trimeric recombinant spike protein vaccine without
adjuvant had lung virus titers comparable to non—vaccinated control mice, whereas
animals vaccinated with IMDQ-PEG-CHOL-adjuvanted vaccine controlled viral
replication and infectious viruses could not be recovered from their lungs at
day 4 post infection. In order to test whether IMDQ-PEG-CHOL could also be used
to adjuvant vaccines currently licensed for use in humans, proof of concept was
also provided by using the same IMDQ-PEG-CHOL to adjuvant human quadrivalent
inactivated influenza virus split vaccine, which resulted 1in enhanced
hemagglutination inhibition titers and a more balanced IgG2a/IgGl antibody
response. Enhanced influenza vaccine responses correlated with better virus
control when mice were given a lethal influenza virus challenge. Our results
underscore the potential use of IMDQ-PEG-CHOL as an adjuvant to achieve
protection after single immunization with recombinant protein and inactivated
virus vaccines against respiratory viruses, such as SARS-CoV-2 and influenza

viruses.
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mRNA based SARS-CoV-2 vaccine candidate CVnCoV induces high levels of virus

neutralizing antibodies and mediates protection in rodents
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Abstract:

The devastating SARS—CoV-2 pandemic demands rapid vaccine development and large
scale production to meet worldwide needs. mRNA vaccines have emerged as one of
the most promising technologies to address this unprecedented challenge. Here,
we show preclinical data for our clinical candidate CVnCoV, a lipid nanoparticle
(LNP) encapsulated non-modified mRNA vaccine that encodes the full length, pre—
fusion stabilised SARS—-CoV-2 Spike (S) protein. S translated from CVnCoV is
cleaved, post—translationally modified, and presented on the cell surface,
highlighting the ability of mRNA vaccines to mimic antigen presentation during
viral infection. Immunisation with CVnCoV induced strong humoral responses with
high titres of virus neutralizing antibodies in mice and hamsters and robust
CD4+ and CD8+ T cell responses in mice. Most importantly, vaccination with CVnCoV
fully protected hamster lungs from challenge with wild type SARS-CoV-2. To gain
insights in the risk of vaccineenhanced disease, hamsters vaccinated with a
suboptimal dose of CVnCoV leading to breakthrough viral replication were analysed
for signs of vaccine—enhanced disease. No evidence of increased viral replication
or exacerbated inflammation and damage to viral target organs was detectable,
giving strong evidence for a favourable safety profile of CVnCoV. Overall, data
presented here provide evidence that CVnCoV represents a potent and safe vaccine
candidate against SARS—CoV-2.
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The Fc—mediated effector functions of a potent SARS-CoV-2 neutralizing

antibody, SC31, isolated from an early convalescent COVID-19 patient, are

essential for the optimal therapeutic efficacy of the antibody
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Abstract:

SARS-CoV-2-neutralizing antibodies are promising therapeutics for COVID-19.
However, little is known about the mechanisms of action of these antibodies or
their effective dosing windows. We report the discovery and development of SC31,
a potent SARS-CoV-2 neutralizing IgGl antibody, originally isolated from a
convalescent patient at day 27 after the onset of symptoms. Neutralization occurs
via a binding epitope that maps within the ACE2 interface of the SARS-CoV-2 Spike
protein, conserved across all common circulating SARS-CoV-2 mutants. In SARS-—
CoV-2 infected K18-human ACE2 transgenic mice, SC31 demonstrated potent survival
benefit by dramatically reducing viral load concomitant with attenuated pro—
inflammatory responses linked to severe systemic disease, such as IL-6.
Comparison with a Fc—null LALA variant of SC31 demonstrated that optimal
therapeutic efficacy of SC31 requires intact Fc—mediated effector functions that
can further induce an IFNYy -driven anti-viral immune response. Dose—dependent
efficacy for SC31 was observed down to bmg/kg when dosed before the activation
of lung inflammatory responses. Importantly, despite Fcy R binding, no evidence
of antibody dependent enhancement was observed with the Fc—competent SC31 even
at sub—therapeutic doses. Therapeutic efficacy was confirmed in SARS—-CoV-2-—
infected hamsters, where SC31 again significantly reduced viral load, decreased
lung lesions and inhibited progression to severe disease manifestations. This
study underlines the potential for significant COVID-19 patient benefit for the
SC31 antibody that justifies rapid advancement to the clinic, as well as
highlighting the importance of appropriate mechanistic and functional studies

during development
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Abstract

Coronavirus disease 2019 (COVID-19) pandemic, caused by the severe acute
respiratory syndrome coronavirus 2 (SARS—-CoV-2), exhibits high levels of
mortality and morbidity and has dramatic consequences on human live, sociality
and global economy. Neutralizing antibodies constitute a highly promising
approach for treating and preventing infection by this novel pathogen. In the
present study, we characterized and further evaluated the recently identified
human monoclonal MD65 antibody for its ability to provide protection against a
lethal SARS-CoV-2 infection of K18-hACE2 transgenic mice. 75% of the untreated
mice succumbed 6-9 days post—infection while administration of the MD65 antibody
as late as 3 days after exposure, rescued all infected animals. The data
unprecedentedly demonstrate, the therapeutic value of human monoclonal antibodies

as a life—saving treatment of severe COVID-19 infection.
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Abstract:

There is an urgent need to create novel models using human disease-relevant cells
to study SARS-CoV-2 biology and to facilitate drug screening. As SARS—CoV-2
primarily infects the respiratory tract, we developed a lung organoid model using
human pluripotent stem cells (hPSC-LOs). The hPSC-LOs, particularly alveolar
type II-like cells, are permissive to SARS—CoV-2 infection, and showed robust
induction of chemokines upon SARS—CoV-2 infection, similar to what is seen in
COVID-19 patients. Nearly 25% of these patients also have gastrointestinal
manifestations, which are associated with worse COVID-19 outcomesl. We therefore
also generated complementary hPSC—derived colonic organoids (hPSC—-COs) to explore
the response of colonic cells to SARS—-CoV-2 infection. We found that multiple
colonic cell types, especially enterocytes, express ACE2 and are permissive to
SARS—CoV-2 infection. Using hPSC-LOs, we performed a high throughput screen of
FDA-approved drugs and identified entry inhibitors of SARS-CoV-2, including
imatinib, mycophenolic acid (MPA), and quinacrine dihydrochloride (QNHC).
Treatment at physiologically relevant levels of these drugs significantly
inhibited SARS-CoV-2 infection of both hPSC-LOs and hPSC-COs. Together, these
data demonstrate that hPSC-LOs and hPSC-COs infected by SARS-CoV-2 can serve as
disease models to study SARS-CoV-2 infection and provide a valuable resource for

drug screening to identify candidate COVID—19 therapeutics
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Abstract:

BACKGROUND

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) causes coronavirus
disease 2019 (Covid-19), which is most frequently mild yet can be severe and
life-threatening. Virus—neutralizing monoclonal antibodies are predicted to
reduce viral load, ameliorate symptoms, and prevent hospitalization.

METHODS

In this ongoing phase 2 trial involving outpatients with recently diagnosed mild
or moderate Covid—-19, we randomly assigned 452 patients to receive a single
intravenous infusion of neutralizing antibody LY-CoV555 in one of three doses
(700 mg, 2800 mg, or 7000 mg) or placebo and evaluated the quantitative virologic
end points and clinical outcomes. The primary outcome was the change from baseline
in the viral load at day 11. The results of a preplanned interim analysis as of
September 5, 2020, are reported here

RESULTS

At the time of the interim analysis, the observed mean decrease from baseline in
the log viral load for the entire population was —3.81, for an elimination of
more than 99.97% of viral RNA. For patients who received the 2800-mg dose of LY-
CoV555, the difference from placebo in the decrease from baseline was —0.53 (95%
confidence interval [CI], -0.98 to -0.08; P=0.02), for a viral load that was
lower by a factor of 3.4. Smaller differences from placebo in the change from
baseline were observed among the patients who received the 700-mg dose (-0.20;
95% CI, -0.66 to 0.25; P=0.38) or the 7000-mg dose (0.09; 95% CI, —0.37 to 0.55;
P=0.70). On days 2 to 6, the patients who received LY-CoV555 had a slightly lower
severity of symptoms than those who received placebo. The percentage of patients
who had a Covid—-19 - related hospitalization or visit to an emergency department
was 1.6% in the LY-CoV555 group and 6.3% in the placebo group.

CONCLUSTONS

In this interim analysis of a phase 2 trial, one of three doses of neutralizing
antibody LY-CoV555 appeared to accelerate the natural decline in viral load over
time, whereas the other doses had not by day 11. (Funded by Eli Lilly; BLAZE-1
ClinicalTrials. gov number, NCT04427501. opens in new tab)
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Abstract:
Dysfunctional immune response in the COVID-19 patients is a recurrent theme
impacting symptoms and mortality, yet the detailed understanding of pertinent
immune cells is not complete. We applied single—cell RNA sequencing to 284
samples from 205 COVID-19 patients and controls to create a comprehensive immune
landscape. Lymphopenia and active T and B cell responses were found to coexist
and associated with age, sex and their interactions with COVID-19. Diverse
epithelial and immune cell types were observed to be virus-positive and showed
dramatic transcriptomic changes. Elevation of ANXAl and S100A9 in virus—positive
squamous epithelial cells may enable the initiation of neutrophil and macrophage
responses via the ANXAI-FPR1 and S100A8/9-TLR4 axes. Systemic up-regulation of
S100A8/A9, mainly by megakaryocytes and monocytes in the peripheral blood, may
contribute to the cytokine storms frequently observed in severe patients. Our
data provide a rich resource for understanding the pathogenesis and designing

effective therapeutic strategies for COVID-19.
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Abstract:
The novel SARS-CoV-2 virus emerged in December 2019 and has few effective

treatments. We applied a computational drug repositioning pipeline to SARS-CoV-
2 differential gene expression signatures derived from publicly available data.
We utilized three independent published studies to acquire or generate lists of
differentially expressed genes between control and SARS—CoV-2-infected samples.
Using a rank-based pattern matching strategy based on the Kolmogorov—Smirnov
Statistic, the signatures were queried against drug profiles from Connectivity
Map (CMap). We validated sixteen of our top predicted hits in live SARS—CoV-2
antiviral assays in either Calu—3 or 293T-ACE2 cells. Validation experiments in
human cell lines showed that 11 of the 16 compounds tested to date (including
clofazimine, haloperidol and others) had measurable antiviral activity against
SARS—CoV-2. These initial results are encouraging as we continue to work towards
a further analysis of these predicted drugs as potential therapeutics for the
treatment of COVID-19.
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Fig. 1 The SARS-Cov-2 pseudoknot interacts with the ribosome and pauses translation upstream
of the slippery site.
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(A) Schematic of the SARS-CoV-2 main ORF. In the close up view of the frameshift event, codons and
corresponding amino acids are shown. During -1 frameshifting, the ‘slippery site’ codons UUA (Leu)
and AAC (Asn) are the last codons decoded in the 0 frame. Upon -1 frameshifting of the AAC codon to
AAA, translation resumes at the CGG (Arg) triplet, where elongation proceeds uninterrupted to produce
full-length Nsp12. (B) In vitro translation reaction depicting pausing at the frameshift site. Efficient
frameshifting is observed for the WT template. Samples for cryo-EM originally intended to be trapped
by dominant negative eRF1 (AAQ) show a tRNA-bound pause in proximity of the frameshift site. The
tRNA-associated band is lost upon RNAse treatment. Reactions without added eRF1 (AAQ) produce a
similarly paused product. (C) Overview of the density low pass filtered to 6A with the pseudoknot found
close to the entry of the mRNA channel on the small subunit (SSU). The SSU proteins are colored in
yellow, the large subunit (LSU) proteins in blue and the rRNA in grey. The pseudoknot is colored
according to its secondary structure as in panel (F), and the P-site tRNA is colored in dark green. (D)
Close-up view of the pseudoknot from the solvent-exposed side of the SSU. Helix h16 of the 18S rRNA
interacts with the base of Stem 1. Unpaired loop-forming nucleotides are colored in cyan. (E) P-site
codon-anticodon interactions reveal a Phe (UUU) codon interacting with Phe-tRNA. (F) Schematic of
the revised secondary structure elements in the pseudoknot necessary for -1 PRF with different functional

regions labeled and colored accordingly.

Abstract:

Programmed ribosomal frameshifting is the key event during translation of the
SARS—CoV-2 RNA genome allowing synthesis of the viral RNA-dependent RNA
polymerase and downstream viral proteins. Here we present the cryo—EM structure
of the mammalian ribosome in the process of translating viral RNA paused in a
conformation primed for frameshifting. We observe that the viral RNA adopts a
pseudoknot structure lodged at the mRNA entry channel of the ribosome to generate
tension in the mRNA that leads to frameshifting. The nascent viral polyprotein
that is being synthesized by the ribosome paused at the frameshifting site forms
distinct interactions with the ribosomal polypeptide exit tunnel. We wuse
biochemical experiments to validate our structural observations and to reveal
mechanistic and regulatory features that influence the frameshifting efficiency
Finally, a compound previously shown to reduce frameshifting is able to inhibit
SARS—CoV-2 replication in infected cells, establishing coronavirus frameshifting

as target for antiviral intervention.
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Identification of required host factors for SARS—-CoV-2 infection in human cells
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Abstract:
Highlights
. Genome—wide CRISPR knockout screen identifies host factors for SARS-CoV-2
infection

* Top-ranked genes include vacuolar ATPases, Retromer, Commander and Arp2/3
complex

* Validation wusing CRISPR knockout, RNA interference and small molecule
inhibitors

* Reduced infection via increased cholesterol biosynthesis and sequestration
of ACEZ

Summary

To better understand host—virus genetic dependencies and find potential

therapeutic targets for COVID-19, we performed a genome—-scale CRISPR loss—of-—
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function screen to identify host factors required for SARS—CoV-2 viral infection
of human alveolar epithelial cells. Top-ranked genes cluster into distinct
pathways, including the vacuolar ATPase proton pump, Retromer, and Commander
complexes. We validate these gene targets using several orthogonal methods such
as CRISPR knock—out, RNA interference knock—down, and small-molecule inhibitors.
Using single—cell RNA-sequencing, we identify shared transcriptional changes in
cholesterol biosynthesis upon loss of top—ranked genes. In addition, given the
key role of the ACE2 receptor in the early stages of viral entry, we show that
loss of RAB7A reduces viral entry by sequestering the ACE2 receptor inside
cells. Overall, this work provides a genome-scale, quantitative resource of the

impact of the loss of each host gene on fitness/response to viral infection.
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B —Coronaviruses use lysosomes for egress instead of the biosynthetic secretory
pathway
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Nonstructural protein 1 of SARS-CoV-2 1is a potent pathogenicity factor

redirecting host protein synthesis machinery toward viral RNA.
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Spike mutation D614G alters SARS-CoV-2 fitness
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Abstract

A spike protein mutation D614G became dominant in SARS-CoV-2 during the COVID-
19 pandemicl, 2. However, the impact on viral spread and vaccine efficacy
remains to be defined

Here, we engineer the D614G mutation in the USA-WA1/2020 strain and
characterize its effect. D614G enhances replication on human lung epithelial
cells and primary human airway tissues through an improved infectivity of
virions. Hamsters infected with the G614 variant produced higher infectious
titers in the nasal washes and trachea, but not lungs, confirming clinical
evidence that the D614G mutation enhances viral loads in the upper respiratory
tract of COVID-19 patients and may increases transmission. Sera from D614-
infected hamsters exhibit modestly higher neutralization titers against G614
virus than against D614 virus, indicating that (i) the mutation may not reduce
the ability of vaccines in clinical trials to protect against COVID-19 and (ii)
therapeutic antibodies should be tested against the circulating G614 virus.
Together with clinical findings, our work underscores the importance of this

mutation in viral spread, vaccine efficacy, and antibody therapy
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SARS—-CoV-2 Nucleocapsid protein attenuates stress granule formation and alters

gene expression via direct interaction with host mRNAs
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The COVID-19 pandemic has caused over one million deaths thus far. There is an
urgent need for the development of specific viral therapeutics and a vaccine
SARS—CoV-2 nucleocapsid (N) protein is highly expressed upon infection and is
essential for viral replication, making it a promising target for both
antiviral drug and vaccine development. Here, starting from a functional
proteomics workflow, we initially catalogued the protein—protein interactions
of 21 SARS-CoV-2 proteins in HEK293 cells, finding that the stress granule
resident proteins G3BP1 and G3BP2 co—purify with N with high specificity. We
demonstrate that N protein expression of in human cells sequesters G3BP1 and
G3BP2 through its physical interaction with these proteins, attenuating stress
granule (SG) formation. The ectopic expression of G3BPl in N-expressing cells
was sufficient to reverse this phenotype. Since N is an RNA-binding protein, we
performed iCLIP- sequencing experiments in cells, with or without exposure to
oxidative stress, to identify the host RNAs targeted by N. Our results indicate
that SARS-CoV-2 N protein binds directly to thousands of host mRNAs under both
conditions. Like the G3BPs stress granule proteins, N was found to
predominantly bind its target mRNAs in their 3UTRs. RNA sequencing experiments
indicated that expression of N results in wide—spread gene expression changes
in both unstressed and oxidatively stressed cells. We suggest that N regulates
host gene expression by both attenuating stress granules and binding directly
to target mRNAs.
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Integrated Single—Cell Atlases Reveal an Oral SARS-CoV-2 Infection and
Transmission Axis
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Abstract:

Despite signs of infection, the involvement of the oral cavity in COVID-19 is
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poorly understood. To address this, single—cell RNA sequencing datasets were
integrated from human minor salivary glands and gingiva to identify 11 epithelial,
7 mesenchymal, and 15 immune cell clusters.Analysis of SARS-CoV-2 viral entry
factor expression showed enrichment in epithelia including the ducts and acini
of the salivary glands and the suprabasal cells of the mucosae. COVID-19 autopsy
tissues confirmed in vivo SARS—CoV-2 infection in the salivary glands and mucosa.

Saliva from SARS-CoV-2-infected individuals harbored epithelial cells exhibiting
ACE2 expression and SARS-CoV-2 RNA. Matched nasopharyngeal and saliva samples
found distinct viral shedding dynamics and viral burden in saliva correlated
with COVID-19 symptoms including taste loss. Upon recovery, this cohort exhibited
salivary antibodies against SARS-CoV-2 proteins. Collectively, the oral cavity
represents a robust site for COVID-19 infection and implicates saliva in viral

transmission.
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A genome-wide CRISPR/Cas9 knock—out screen identifies the DEAD box RNA helicase

DDX42 as a broad antiviral inhibitor
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SARS—-CoV-2 desensitizes host cells to interferon through inhibition of the JAK-
STAT pathway
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Figure 1: The ecosystem of the COVID-19 Disease Map Community. The main groups of COVID19
Disease Map Community are biocurators, domain experts, analysts, and modellers; communicating to
refine, interpret and apply COVID-19 Disease Map diagrams. These diagrams are created and maintained
by biocurators, following pathway database workflows or standalone diagram editors, and reviewed by
domain experts. The content is shared via pathway databases or a GitLab repository; all can be enriched
by integrated resources of text mining and interaction databases. The COVID-19 Disease Map diagrams,
available in layout-aware systems biology formats and integrated with external repositories, are available
in several formats allowing a range of computational analyses, including network analysis and Boolean,

kinetic or multiscale simulations.

Abstract:

We hereby describe a large—scale community effort to build an open—access,
interoperable, and computable repository of COVID-19 molecular mechanisms - the
COVID-19 Disease Map. We discuss the tools, platforms, and guidelines necessary
for the distributed development of its contents by a multi-faceted community of
biocurators, domain experts, bioinformaticians, and computational biologists. We
highlight the role of relevant databases and text mining approaches in enrichment
and validation of the curated mechanisms. We describe the contents of the map
and their relevance to the molecular pathophysiology of COVID-19 and the
analytical and computational modelling approaches that can be applied to the
contents of the COVID-19 Disease Map for mechanistic data interpretation and
predictions. We conclude by demonstrating concrete applications of our work
through several use cases
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Abstract:

The Covid-19 pandemic has triggered a global vaccine race. The response to
vaccine nationalism has been the creation of the COVAX Facility, an international
partnership that aims to financially support leading vaccine candidates and
ensure access to vaccines for lower—-income countries. But large, up—front
financial commitments to manufacturers are only half the solution when it comes
to ensuring that companies will be willing to participate in the COVAX mechanism
for vaccine distribution. Equally important is offering companies protection

against potentially substantial liability should Covid—19 vaccines cause real or
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perceived injuries to recipients. For most countries, offering pharmaceutical
companies indemnity or complete immunity from lawsuits is constitutionally or
financially impossible. The dilemma for low— and middle-income countries

therefore, involves whether to refuse to offer manufacturers protection against
liability and go without Covid—19 vaccines or to extend liability protections
(if doing so is constitutionally possible) and risk having a large number of
people injured to whom the government is unable to offer compensation. First, 24
countries and the Canadian province of Quebec have no—fault vaccine—injury
compensation systems for routine immunizations. Countries with existing no—fault
vaccine—injury compensation systems could incorporate Covid—19 vaccines into
these programs. For most countries, offering pharmaceutical companies indemnity
or complete immunity from lawsuits is constitutionally or financially impossible

We believe that the solution to this problem involves leveraging two existing
no—fault vaccine—injury regimens and constructing a third regimen under COVAX’ s
authority. Second, the World Health Organization (WHO) has an insurance mechanism
for vaccines deployed under emergency use authorizations. This mechanism requires
that the recipient country agree to indemnify the WHO, donors, manufacturers,
and health care workers who vaccinate people; the WHO then provides compensation
to people who have a serious adverse event. To meet this need, we believe that
the COVAX Facility should establish a procedure for compensating people who have
a severe adverse event after immunization. Compensation funds have served large
groups of people, including in low— and middle—income countries. Compensation
funds have served large groups of people, including in low— and middle—income
countries. The Trust Fund for Victims is another applicable model. These
compensation systems demonstrate that it would be possible to create a global,

centralized compensation commission for injuries related to Covid-19 vaccines

A COVAX compensation system could be funded by earmarking committed resources
from higher—income countries or by charging manufacturers a per—dose tax to
support its purpose. A global commission for compensation based at the COVAX
Facility is a realistic, achievable solution that would facilitate the
procurement of Covid-19 vaccines while ensuring that vulnerable people are able
to seek compensation for injuries, and it could set a precedent for future

vaccination campaigns



