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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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2. MJUTEERTE LA AISHT A B 12 HH 75 3K SARS—CoV-2 ARl A

Potent SARS—CoV-2 neutralizing antibodies selected from a human antibody library
constructed decades ago

PE: bioRxiv

RAGIE]: 2020-11-06

BEFz: https://www.biorxiv.org/content/10.1101/2020.11.06.370676v1
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FAEH 1HE COVID-19 KIFAT 20T 20 SEME A& NPUIRE, KI T =Fhm e PiiE,
R DLEFEMEMZS 5 SARS-CoV-2  spike B FHIFHMIFIEM SARS-CoV-2 J#E. SR HIEH H
AARAGHNL 2R (SHD [ COVID-19 & i P AGUAMILL, Rtk & 13-22 4
SHM, HA1¥F2 5 SARS-CoV-2 4 RBD 2 5 de i S5 M (s S At AH ELAR F o A2 K0T BT SC R
X} I LG A A il SRAZHUAR I 48 58 51K 1A RN SARS—-CoV—2 Gl b2 AR 5 M 1 A 11 A7 R
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Abstract:

Combinatorial antibody libraries not only effectively reduce antibody discovery

to a numbers game, but enable documentation of the history of antibody responses
in an individual. The SARS-CoV-2 pandemic has prompted a wider application of

this technology to meet the public health challenge of pandemic threats in the
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modern era. Herein, we used a combinatorial human antibody library constructed
20 years before the COVID-19 pandemic to discover three highly potent antibodies
that selectively bind SARS-CoV-2 spike protein and neutralize authentic SARS-—
CoV-2 virus. Compared to neutralizing antibodies from COVID-19 patients with
generally low somatic hypermutation (SHM), these antibodies contain over 13-22
SHMs, many of which are involved in specific interactions in crystal structures
with SARS-CoV-2 spike RBD. The identification of these somatically mutated
antibodies in a pre—pandemic library raises intriguing questions about the origin

and evolution of human immune responses to SARS—CoV-2.

3. FEHFEGHAELTER SARS-CoV-2 K EIMEHR A

Transmission of SARS—CoV-2 on mink farms between humans and mink and back to
humans

YE: science

RAGIE]: 2020-11-10

BEFZ: https://science.sciencemag.org/content/early/2020/11/09/science.abe5901 ?rss=1
#—/E#: Bas B. Oude Munnink

HIH/EE: Bas B. Oude Munnink

JEHAE A WHO collaborating centre for arbovirus and viral hemorrhagic

fever Reference and Research, Rotterdam, Netherlands
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PLEIRRPAEAR KL M. B Sy AR AT DA SARS-CoV-2 &gy, BbAh, fEBISE
FEIAIX M RL S 58 8 LA B AR ARSI B SARS-CoV—2 ) RNA. 7EIXMFFEHR, TEEATR
R AR e 16 NSEFRTE I I SE A TAE N SORE P i AT TR EIEFT . DFSE iR 2
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Abstract:

Animal experiments have shown that non—human primates, cats, ferrets, hamsters,
rabbits and bats can be infected by SARS-CoV-2.

In addition, SARS-CoV-2 RNA has been detected in felids, mink and dogs in the
field. Here, we describe an in—depth investigation using whole genome sequencing
of outbreaks on 16 mink farms and the humans living or working on these farms.
We conclude that the virus was initially introduced from humans and has since
evolved, most likely reflecting widespread circulation among mink in the
beginning of the infection period several weeks prior to detection. Despite
enhanced biosecurity, early warning surveillance and immediate culling of
infected farms, transmission occurred between mink farms in three big

transmission clusters with unknown modes of transmission. Sixty—eight percent
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(68%) of the tested mink farm residents, employees and/or contacts had evidence
of SARS-CoV-2 infection. Where whole genomes were available, these persons were
infected with strains with an animal sequence signature, providing evidence of

animal to human transmission of SARS—CoV-2 within mink farms.
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6. FRBE BRI Bio NTech A& A COVID-19 BEH 90%H A%

Farly Data Shows Pfizer and BioNTech’s COVID-19 Vaccine is 90% Effective

BE¥z: https://www.biospace.com/article/pfizer-and-biontech-s-preliminary-covid-19-
vaccine-data-dazzles/

PiEH: A

11 H9H, REMERAREA, H5EEAYEARLT BioNTech HVEWFA K] mRNA w5k
ST BNT162b2 — BRI PRI A RO I 90%. 1% —H it /& T LTV 2 )Mk P & S0 et
P VA RCER IO . 72 50%31 60%2 8] . MRIEHERG W R, X458, REETAMNTMTEL
P INZE 512 (DMC) £ 11 H 8 HXE v HEAT 28 — I h R 0 J5 A, 20 i i PR K
B L IR GG R B 94 1, FHEEM 43538 4%k E T, £ 11 H 8 HiN & 38955 fir
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7. BREBHR, LB, H Sputnik VEEHRERERN 92%

Russia Claims its Sputnik V Vaccine is 92% Effective Following Interim Analysis
SeJE: BioSpace

RATIE: 2020-11-11

BE¥z: https://www.biospace.com/article/russia-claims-its-sputnik-v-vaccine-is-92-percent-
effective-following-interim-analysis/

FE—1E#H: Alex Keown

HIR/E#E: Alex Keown

HIH/EE #A7:  BioSpace

DOT ¥, PUBMED 1ID:
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W W DB NS AR, TR E =BT R, EOESE 21 RIAFHEHE — Kk
Wt B 77 Rk, AN, ARAEXT 20 BIEG 2 e IRR B B 0 Se it o0 i, Hefhyz
H I NFAR A 22 BRI Z (B R o0 i 4, RBHEE RS S, Sputnik VS A 2K
2K 92%.

WE o, 82 11 11 H, oA 2 g ERFEM 7H—A, Bl 1.6 14E
VEEFERN T8 e . DARE YL, BR T IRBREIEIRS, A AN R OB, AHRIE ST
SLIR AR R

Sputnik V TTT #ilu RS IEAERRE W, BHS Hr, BTRiA RS R4, 22 P B A A ]
FitAT. ENEEIEFEHET 11 / 111 $I0F5C.

Abstract:

Efficacy was demonstrated on the basis of a first interim analysis obtained 21
days after the first injection during the ongoing Phase III study, the Russian
health agency said in its announcement. As a result of a statistical analysis of
20 confirmed cases of coronavirus, the case split between vaccinated individuals
and those who received the placebo indicates that the Sputnik V vaccine had an
efficacy rate of 92% after the second dose, the health agency said

As of Nov. 11, Russia said more than 20, 000 volunteers have been vaccinated with
the first dose of the vaccine and more than 16, 000 volunteers received the second
dose of the vaccine. No severe adverse events have been reported beyond flu-like
symptoms, including fatigue, headache and fever, the health agency said.
Sputnik V Phase III clinical trials are ongoing in Russia, Belarus, the United
Arab Emirates, Venezuela and other countries. A Phase II/III study is being
conducted in India.

8. EAABREZHEFWHIEKRAL Sputnik V ZHHAKFHHBE S RRMK

Russia announces positive COVID-vaccine results from controversial trial
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YR Nature

RATIE: 2020-11-11

Bi¥%: https://www.nature.com/articles/d41586-020-03209-0

Hi—1E#: Ewen Callaway

HIHA/EZ : Ewen Callaway

EWAEE AL Nature

DOI &Y PUBMED ID: https://doi.org/10. 1038/d41586-020-03209-0
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IR G 2 P2 v B2 TR 3 ] Ja PR B 2 v a2 R . AR, 2RI T 4 a2
Fo M2, MEET TN B A& 25T 94 ) COVID-19 4], Ff HAEZ 5 ¥ A2 —
Fl— R JE AT, e 7R 90%MIA R . ME A RIS T 7 H 27 HIFdR, HAHE
743000 24253, Hrh 38000 2 AEA TIN5 7 2 50 PE AN “IRIFOIX L
P RAERE T A7) SEER AR B IS B A KA. 7 o “REARTES . AT
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PeisoE. 7

Abstract:

The Gamaleya National Center of Epidemiology and Microbiology in Moscow and the

Russian Direct Investment Fund said that an interim analysis of 20 COVID-19 cases
identified among trial participants has found that the vaccine was 92% effective

The analysis looked at more than 16,000 volunteers — who received either the
vaccine or a placebo — 3 weeks after they had taken the first dose. The trial
has enrolled a total of 40,000 participants, the release said.

By contrast, the Pfizer team’ s early analysis was based on 94 COVID-19 cases —
and reported greater than 90% effectiveness, when measured a week after
participants got their second dose. The Pfizer trial, which started on 27 July,
has enrolled more than 43,000 participants, more than 38,000 of whom had received
2 doses when the analysis was carried out

Russia’ s fast—track coronavirus vaccine draws outrage over safety

“I worry that these data have been rushed out on the back of the Pfizer/BioNTech
announcement, ” Eleanor Riley, an immunologist at the University of Edinburgh,
UK, told the SMC. “This is not a competition. We need all trials to be a carried
out to the highest possible standards and it is particularly important that the
pre—set criteria for unblinding the trial data are adhered to avoid cherry

picking the data.”

9. TEMEHRIXT HBG Covid-19 B M EH PR R [ iR A%

Phase 1 trial of a Candidate Recombinant Virus-Like Particle Vaccine for Covid-
19 Disease Produced in Plants

SKE: medRxiv

KA A : 2020-11-6

BEFZ: https://www.medrxiv.org/content/10.1101/2020.11.04.20226282v
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BITEA #AL: Medicago Inc

DOI &% PUBMED ID: https://doi.org/10.1101/2020. 11. 04. 20226282
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Bt A IR PRI 308 SRR SR SRR 2 2905 25 (SARS—CoV-2) Spike HEZH —2RAA
R EERERURL (CoVLP), & CoVLP FAMMERT-#:77] ASO3 B CpG1018 FLAK i il £ p A6k 1k 2 i 7
18-55 % i RN b AT S B ORI RCR VAl (NCT04450004) -

Jiik: 164% 18-55 & Wik 75 ML A I B M r) i Bl N EAT BATL . 3800 B ko0 4L, e
HZRIE ) CoVLP PR 5577 ASO3 BX CpG1018 FLAKE LA ST S i A ANBE, it /il
WA, Hi&E®EA (3.75, 7.5 or 15 kg/dose) Huf%. HPEfG 42 RNWCEESIE AT %
2 PR G %8 S VP R AR B AR S A I 52 K A A EE AR R AR FH i G G 2 B
A SRS A A Y B4 S e R (TENy A TL-4).,

GE: 180 A CPYERE 34.3 ) BRI 32 Ha i a, HAemomg smme v i s
JEME . CoVLP+ASO3 He e 20 H I i 22 4912 7 ) AN RSB H IR G2 Ja AN R 2 FA A3 M1 ™
FERERR . AR AR CoVLP e 47E — 5ol 2 o BOR MRS A 55 58 A4 o 2 Al i
R R 2 . P ARRZE R ASO3 A CpG1018 £E —fp 2 J5 14 Tl &5 F IR s i 1 S Ik o {EAY
CoVLP+AS03 32 1RXZHAE —fe 2 Jm R RTAG I 21 . 25 (s 25 h ALK LA, HLE B R B L
A AT A 5 55 FE MR B/ o RIS TR [RI ARt T ABR my TEN y A TL-4 B2 B S e N 2
H. ASO3 W72 5230 H v 7K~ 4 L A 3 2

Gk ZARENE VIR B CoVLP B2 1 B IR BTN 32 4% o 10— Lo i e — 4 Ja vl
R A SR A VAN G 2 B2 o F A IGH B CoVLP+ASO3 2wl A 21 i T FEEAHEL 10
R 2 PRI AR K RIS A 1) 5 2 DG I 40 e 3 S 255 o X s ey 48 AR W] 3. Thug
+AS03 e BB By Rl it — 2D HEAT IR E VEAl o

Abstract:

Background: Virus—like particles (VLP) displaying recombinant SARS-CoV-2 spike
protein trimers were produced by transient expression in Nicotiana benthamiana.
This candidate vaccine (CoVLP) was evaluated in healthy adults 18-55 years of
age alone or with ASO3 or CpG1018 (NCT04450004).

Methods: This randomized, partially-blinded, two—dose, dose—escalation study
assessed CoVLP (3.75, 7.5 or 15 Mg/dose) administered intramuscularly alone or
with CpG1018 or AS03 in SARS-CoV-2 seronegative adults (18-55 years). Primary
endpoints of safety and immunogenicity are reported to day 42. Neutralizing
antibodies (NtAb) were assessed using a VSV pseudovirus assay and cellular
responses by ELISpot (IFNy, IL-4).

Results: 180 subjects (avg. 34.3yrs) were recruited. All formulations were well-
tolerated but adjuvants increased reactogenicity. Adverse events were highest in
the CoVLP+ASO3 groups and increased in frequency/severity after dose two. CoVLP
alone elicited weak humoral responses but modest cellular responses were
detectable after dose two. Both adjuvants increased immunogenicity significantly,
particularly after dose two. A significant NtAb response after dose one was only
seen in CoVLP+AS03 groups. The vaccine dose had little impact on levels of NtAb
responses achieved in the CoVLP+ASO3 groups. Both adjuvants also increased IFNYy
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and IL-4 responses but these cellular responses also tended to be highest in the
ASO3-adjuvanted groups.

Conclusion: CoVLP + adjuvants was well-tolerated. Several adjuvanted
formulations elicited strong humoral and T cell responses after dose 2. Even at
the lowest CoVLP+ASO+3 dose, NtAb titers were 10-times higher than in
convalescent serum with a balanced IFNy and IL-4 response. These findings
support the transition of CoVLP (3. 75Mg+AS03) to further clinical evaluation.

10. MEFEEE BB EREN, BEHEMAER

Pfizer's Positive Vaccine Data is a Relief for Many, but Logistical Hurdles
Remain

SeJF: Biospace

RATIE: 2020-11-11

B¢ ¥ . https://www.biospace.com/article/pfizer-and-biontech-s-covid-19-vaccine-faces-
hurdles-even-if-approved/

YEZ . Alex Keown
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BioNTech G4H NHEE EHAT B L /R Bk (Ugur Sahin) FR/nH A 5SS /ETT R
mRNA Wi BNT162b2 fF7E EURORIPIE ), A A EBOVER AT A S5 . R s T RIS
S5 R 700 2R PTAR B 90% 1) R o A W) T AT H BRI e e B AT IS R R A6 W AT
Ko ZEEHEMEMEZ S, AR AR . B8 11 K E S5 E FDA B Edk
B VAT, Rl 2 F 1 LAt [ S P28 B EE N VR AT

O LA RS0 1208 P RIS S (00, 0 R B AR AR it o BRI 3 2 — Rl iR 2
a1, 1% mRNA EH TR AE-T3°C LURRAE, ARRJESLEME A, BPR ok R RO) . S risim
R ESHAE KB W77, R —se ke B 5 BRIk J14h, 120 B W AE S %
J& 28 RN IR G T7 et R %t COVID-19 7 A AR R - Moderna 24 w] IR IG 2 B BAR
TEMIFE SRR, H-290C IEHEAE KA 2 HAH .

o R EZ RS E 254, HbEHE I BNT162b2 MR, 7E R 43 5 (. #%
HiiFl BioNTech TV T# BT/ AEER i AW B R ERZE B M4 F oK. 9 A it T i
THEREA ™ 7.5 424 COVID-19 IR H .~ nlil 54 & EBURIE S, R4 ek
eptZ ey . 7 A 5REEBUFIAR T —BUNME 19. 5 143RTTH 1 ACHIZE B A4 7ML,
AT R ZE 0128 % 2 AR B BEER T IR I E BioNTech A R 4EE T, A
Hii oy W) EERII A7 Al iR 3] 2021 4F, ZER - REM NS 13 4257, P2 6. 5 1Z A1
AR K

HAT, XSSP AT RS 4 3RO IR [ SR 20 5 ARt mRNA 58 ¥ o 6 & v &5
COVAX JE 5K AL L) 20 A TUTEBNGSEFE W « H b2 1 E KN 1) 20% 52 BhRs Wi 4, ok
e B N B i R R, Ka 42 3ty @i e iR fihas — 2R N it .

Abstract:

Ugur Sahin, founder and chief executive officer of Germany—based BioNTech, sees

the potent efficacy of BNT162b2, the vaccine developed by his company and partner
Pfizer, as the possible “beginning of the end” of the coronavirus pandemic.
BioNTech initiated Project when coronavirus outbreak in China, Vaccines like

BNT162b2, which requires storage at extremely cold temperatures of —100 degrees
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Fahrenheit. Once the doses of the vaccine are thawed, they must be used within a
short window of time or else they will become worthless

That’ s an important point to note for the Pfizer/BioNTech vaccine, which is a
two shot regimen - meaning patients will have to receive two doses of the
medication within 28 days to ensure protection against COVID-19.

Fosun will partner with the state—owned Sinopharm Group to deliver vaccine doses
in China. Pfizer and BioNTech have invested in manufacturing capabilities in
order to meet demand across the globe. The companies have also been striking
deals with various global governments to supply the medication if it’ s approved
The COVAX Facility was established to provide governments, including those in
the emerging markets, with early access to a large portfolio of COVID-19 candidate

vaccines produced by multiple manufacturers across the globe

11. hAd5 S-Fusion + N-ETSD EYuF.Sa/kYs T SARS-CoV-2 B34 1) H M SR ui% 5 Thl
F A FEARI PR AR CD4+HRI CD8HEAZ T i A [El

Th1l Dominant Nucleocapsid and Spike Antigen—Specific CD4+ and CD8+ Memory T Cell

Recall Induced by hAd5 S-Fusion + N-ETSD Infection of Autologous Dendritic Cells

from Patients Previously Infected with SARS-CoV-2
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—AN4A . R SARS-CoV-2 FE i, SCH L FH 1L 75 HE N AR LA R C 4 i G 1 4t o

TR, WHREMCLIT AW —Fh A, AR ERMISE7 5 (hAd5) SARS-CoV- 2 S-fusion +

N-ETSD ¥ 1, HATAENR PRI XA m A~ —fUhAd5 (E1-, B2b—, E3-) 15 Z Hi sl D

F T RSEATLE B I 55 S 77 I hi fE 2, TR 338 SARS-CoV-2 BIHIIREH (S), Pt

MyTARRNOR R, ZR7eEE (), H5R T 4050k (ETSD) 0% CD4 +A1 CD8 + T 4ilJif LA

T AT B AT R R R A P SR BT S ] o N 9 ) A A AR Bl A4 SR 4 5% CDA+A CD8+T

M N5, AL ARATT I 8 Ve 5 AR R o £E 2 BT ARE B I R BT B 7T, BFFEE R, 22/ R,

hAd5 S-Fusion + N-ETSD ¥ 9 Al SR T 4/ S, H THHBVAIAR 1 (Thl) S E5.

FEIXE, A& T hAd5 S-Fusion + N-ETSD ¥ n LA 2 RIS T SARS-CoV-2 FEFH (1)

PUMLIE A T 40HIR50, 10 N & E RS T 40 A Bl 2 0 2.

WIS R - (1) STl SARS-CoV-2 YL # A MR HT4AXS hAd5 S-Fusion + N-ETSD /&

G A R R, (EREE R B R E PR GE RN, (11) S5 ER4EHYT hAd5 S—Fusion

b, SemimiE gy s K SARS-CoV-2 $ifh 5K iA hAd5 S-Fusion + N-ETSD ¥ i B A% 4

SRR SR A M (MoDCs) B 45 & 3858;  (111) /R N-ETSD A 15 MHC  TT K40 S AH

RHFENL, ALHE MoDCs A% A T BE AR /ISP (2v) F WA P9 A/ B A S 1 ) N—

ETSD EEJfISR LA N S RE SR v T-HRE A T 400 B2  N-ETSD Hflt /e hAd5 S-Fusion +

N-ETSD &6 35 n] %5 3 CDA+AI CD8+ T AMMIICAZ I EIMZ . Z Hi SARS-CoV-2 4L (1 T 4
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H2 1R hAd5 fusion + N-ETSD i 5, X Mgk 5 v a6 51 AL /0N B A (1 f 028 S, &Mk
BT SARS-CoV-2 FI4R Gl R SIeE B AH MO T 4 Aol 25 Hh A0 DL A IR G 4 R PR3, 2
COVID-19 ZIK ARG KI5 . hAd5 fusion + N-ETSD T 4HHIE Wi I8 AR A SZ I GL N
BRI, (B ARV CRGYR N, BB T 40 SURR AR 2 A, DRIs T BRI
BE M FAATCIs 75 52 ) A 1] 4% 4

Abstract

To address the need for a safe, efficacious vaccine against SARS-CoV-2 infection
with the critical properties of enabling both blocking viral entry into cells
and clearing virus from cells already infected, we have developed a bivalent,
human adenovirus serotype 5 (hAd5) SARS-CoV- 2 S—Fusion + N-ETSD vaccine that is
currently in clinical testing. This vaccine uses the next—generation hAd5 [El-,
E2b—, E3-] platform previously used successfully in cancer patients with pre-—
existing adenovirus immunity, engineered to express both SARS-CoV-2 spike (S)
protein modified to improve the generation of neutralizing antibodies to block
entry ; of the virus, and nucleocapsid (N) protein with an Enhanced T cell
Stimulation Domain (ETSD) to activate CD4+ and CD8+ T cells to clear the virus
and block replication by killing infected cells. The targeting of N to endosomes
and lysosomes to enhance CD4+ and CD8+ T-cell responses distinguishes our vaccine
In our previously reported pre—-clinical studies we showed that in mice, the hAdb5
S-Fusion + N-ETSD vaccine elicits both humoral and T-cell responses that are
robust and T helper cell 1 (Thl) dominant. Here we report that the hAd5 S-Fusion
+ N-ETSD vaccine is recognized by anti—sera and T cells from previously infected
patients, and that the presence of N is vital for T-cell recall.

The findings presented herein: (i) demonstrate specific recognition of hAd5 S-
Fusion + N-ETSD infected cells by plasma antibodies from previously SARS-CoV-2
infected patients, but not antibodies from virus—naive subjects; (ii) show
enhanced binding of plasma SARS-CoV-2 antibodies from previously infected
patients to monocyte—derived dendritic cells (MoDCs) expressing the hAd5 S-Fusion
+ N-ETSD vaccine as compared to hAd5 S-Fusion alone; (iii) reveal N-ETSD localizes
to vesicles associated with MHC class II antigen presentation, including
endosomes, lysosomes and autophagosomes in  MoDCs; (iv) demonstrate
endosome/lysosome—targeted N-ETSD elicits higher interferon-y T-cell responses
than cytoplasm—localized N; and (v) N-ETSD alone or in the hAd5 S-Fusion + N-
ETSD construct induces both CD4+ and CD8+ T cell memory recall. This recognition
of hAd5 S-Fusion + N-ETSD vaccine antigens by T cells from previously SARS-CoV-
2 infected patients, together with the ability of this vaccine candidate to
elicit de novo immune responses in naive mice suggests that it re—capitulates
the natural immune response to SARS-CoV-2 to activate both B and T cells towards
viral neutralization and recognition of infected cells, critical for prevention
of COVID-19 disease. Intriguingly, our hAdb S-Fusion + N-ETSD T-cell biased
vaccine has the potential to not only provide protection for uninfected
individuals, but also to be utilized as a therapeutic for already infected
patients to induce rapid clearance of the virus by activating T cells to kill

the virus—infected cells, thereby reducing viral replication and lateral
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transmission.

12. Fredfif & BT - 3% B A M AW E BRI T EHUEIR T Hd il
Coronavirus (COVID-19) Update: FDA Authorizes Monoclonal Antibody for Treatment
of COVID-19

SJsi: U.S. FDA
KA E]: 2020-11-09
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w7 ] ek D R A AR DG B B R I2 E 2 .
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Intranasal fusion inhibitory lipopeptide prevents direct contact SARS-CoV-2
transmission in ferrets
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18 117 e A 98 RURAT 7 B D B R . SARS-CoV—2 JBYL 2 S 25 111 32 40 BRSE 22 1] f e
RIE SRR, BWEE S AT CPHHRE R T f TR IREL S A0 H ), T LARH
SARS—-CoV—2 &4 55 —25, JHIEHIE AT LL7E 2By 1k TR KA SARS-CoV-2. W FE 3 B KA R
TR BAT NG, KIS OGNS S0 Bl 24h, REZHFEE 100%/Gy, M4
ZIH)F 5N e s R AP . XLk AR E HACRE, BRI 5 T oAb v 22 4 R S A TR T
7, ATLAA RUBH 1E SARS—CoV-2 fy /g J .

Abstract

Containment of the COVID-19 pandemic requires reducing viral transmission. SARS—
CoV-2 infection is initiated by membrane fusion between the viral and host cell
membranes, mediated by the viral spike protein. We have designed a dimeric
lipopeptide fusion inhibitor that blocks this critical first step of infection
for emerging coronaviruses and document that it completely prevents SARS—-CoV-2
infectionin ferrets. Daily intranasal administration to ferrets completely
prevented SARS—-CoV-2 direct—contact transmission during 24-hour co—housing with
infected animals, under stringent conditions that resulted in infection of 100%
of untreated animals. These lipopeptides are highly stable and non—toxic and

thus readily translate into a safe and effective intranasal prophylactic approach
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to reduce transmission of SARS-CoV-2.

14, FRXUREFHE sybodies HiAI SARS-CoV-2

Highly potent bispecific sybodies neutralize SARS—CoV-2
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Wkt R KT O FBEEREHL. WHFUEIRIE 1 & RRIZKE, FROU sybodies, X} SARS-
CoV-2 RIRE M52 A4S 538 (RBD) » fhAI1%E5E 7> sybody Xf (sb# 15 1 sb# 68), &1
AR 55 RBD &5, BT ACE2 45, MM A AMEDm 8 A% SARS-CoV-2 ¥ BE. Cryo-EM 4y
T B, 9B ATE A RS sybodies EEUARFIIEXTFRIIM GORAS  FEXS TR R A0
=/~ RBD ¥JHIAN sybodies #i#, IR EMER . AT EREA 34> sb# 15 Fl 2 > sb#
68, ELfF—/Mi T~ RBD. —> up—out RBD Fl—/Mfil £ RBD. 58 —45&FIMHEL, sybodies ]
BURE SRS AT TP I RE U4 & 1 100 % o WF TR, A4 AN 7 18] B ikl & A sl 45 2 7
HEARAE D, A TRAEIR ST N B R R SARS-CoV—2 i) .

Abstract

The COVID-19 pandemic has resulted in a global crisis. Here, we report the
generation of synthetic nanobodies, known as sybodies, against the receptor—
binding domain (RBD) of SARS-CoV-2 spike protein. We identified a sybody pair
(Sb#15 and Sh#68) that can bind simultaneously to the RBD, and block ACE2 binding,
thereby neutralizing pseudotyped and live SARS-CoV-2 viruses. Cryo—EM analyses
of the spike protein in complex with both sybodies revealed symmetrical and
asymmetrical conformational states. In the symmetric complex each of the three
RBDs were bound by both sybodies, and adopted the up conformation. The asymmetric
conformation, with three Sb#15 and two Sb#68 bound, contained one down RBD, one
up—out RBD and one up RBD. Bispecific fusions of the sybodies increased the
neutralization potency 100-fold, as compared to the single binders. Our work
demonstrates that linking two binders that recognize spatially—discrete binding
sites result in highly potent SARS-CoV-2 inhibitors for potential therapeutic

applications.

15. TEFESRATH SARS-CoV-2 Spike & [ N439K F8AF4ATE MRBE G AR A 5 1K) 5 BE W L R B AR ¢
TIREE RS S

The circulating SARS-CoV-2 spike variant N439K maintains fitness while evading

antibody—mediated immunity

KIR: bioRxiv

KA E]: 2020-11-05
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JF (RBMD A2 S S Z 5 i R I, FF0t—Fh IEAEVRAT I N439K RBM FRASARAR ML 7 IfAT
Wi, IR > T RALAEE . /FE RN, #54 NA3OK RAZH S 2 5 hACE2 ZARHIZEG2%
Ay, [FEy, SEAERAEE, N439K SRARG B B A AL I R 45 S AN R4 T HilidE N
VEF LI, NABIK RAZ LT e — A ML B e B ik, s —TUEAE I R e H Y
Ui, BOGBERkif; LARO IAH 24— #8002 JE B ER Se  vh 20 8 H SR A 22 T B IS £ %
PR . £E SARS-CoV-2 Ji#5) S HH BRI Ao A AR T8 T NABOK 2 2RI e e bR R AL, i
BRYERRRGLRE S NG N A o IR R AN TR EE AT RREEI 707 ZO0 Wil , AR S WG YT 2
VIR AL o

Abstract:

SARS—CoV-2 can mutate to evade immunity, with consequences for the efficacy of
emerging vaccines and antibody therapeutics. Herein we demonstrate that the
immunodominant SARS—CoV-2 spike (S) receptor binding motif (RBM) is the most
divergent region of S, and provide epidemiological, clinical, and molecular
characterization of a prevalent RBM variant, N439K. We demonstrate that N439K S
protein has enhanced binding affinity to the hACE2 receptor, and that N439K virus
has similar clinical outcomes and in vitro replication fitness as compared to
wild— type. We observed that the N439K mutation resulted in immune escape from
a panel of neutralizing monoclonal antibodies, including one in clinical trials,
as well as from polyclonal sera from a sizeable fraction of persons recovered
from infection. Immune evasion mutations that maintain virulence and fitness
such as N439K can emerge within SARS-CoV-2 S, highlighting the need for ongoing
molecular surveillance to guide development and wusage of vaccines and

therapeutics

16. A3 SARS-CoV-2 [FIYE ¥ %13& 1t NamiRNA 3458 M 4% #3594 JE BR 3% COVID-19 fIlls
Kt

Human Identical Sequences of SARS-CoV-2 Promote Clinical Progression of COVID-

19 by Upregulating Hyaluronan via NamiRNA-Enhancer Network

KU biorxiv
KAGKIE: 2020-11-05
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COVID-19 RiftAT 2 —M T Z M Ean f AL PASEHL. WA SARS-CoV-2 £ F IR IE S i,
FEEA R . AT SARS-CoV-2 IBURHLELEAT T K E IR AT, {5 SARS-CoV-2 1
1] 51 EAH BAE R TS AEN LRI A FRR AT T %0 0@ X SARS-CoV-2 5 N FRFE R H 7
FIRIELEL, Wi T SARS-CoV-2 JERAH 5 Mg Ry ey, PRONAEFREFZ] (human
identical sequences, HIS)., HIS £ SARS—CoV Al MERS—CoV [{I3& R4 3y fE4E . RN, HIS-
SARS—CoV-2 7E RN W e AR ~7 o B b3, HIS-SARS-CoV-2 £ R I A #3 I 1 miRNAs,
BRI NSRRI A, JFt— 0 51 TR A AR, oS BE AR R Rk, A4
1 IR - S TR R I 7 X 5K R AL e 1T (ACE2), B[ SARS-CoV-2 ZH ik N1 5244, LA KGE W
M Bl 2 (HAS2), #E— R i B BRI . ([EfE R, COVID-19 &k M s
BB /K P 5 TV RPIRCERE Z5 5 1E (ARDS) F 7™ BERR B2 A i AU 25 U0 AH 5, IRy COVID-
19;&£E§Eﬁ?ﬁJMIIEZ HIS 3SR e 2t % B i FR /K F, 4-Methylumbel liferone (MU)
7 W R A A ), 222 COVID-19 YR il ARDS HITEEZG4 . X Fu4h R IR,
SARS-CoV-2 H1f{] HIS JGES 5 T COVID-19 &g fI4fiu K+ X Z A ARDS. [k, @i 4-MU
ELZFHT HIS 2 5 HH0E R B2 B TR I 5 BPT RE S 2R COVID-19 HE R A KSR .
Abstract:
The COVID-19 pandemic is a widespread and deadly public health crisis. The
pathogen SARS—CoV-2 replicates in the lower respiratory tract and causes fatal
pneumonia. Although tremendous efforts have been put into investigating the
pathogeny of SARS-CoV-2, the underlying mechanism of how SARS—CoV-2 interacts
with its host is largely unexplored. Here, by comparing the genomic sequences of
SARS—-CoV-2 and human, we identified five fully conserved elements in SARS-CoV-2
genome, which were termed as “human identical sequences (HIS)” . HIS are also
recognized in both SARS-CoV and MERS—CoV genome. Meanwhile, HIS—-SARS-CoV-2 are
highly conserved in the primate. Mechanically, HIS-SARS-CoV-2, behaving as virus—
derived miRNAs, directly target to the human genomic loci and further interact
with host enhancers to activate the expression of adjacent and distant genes,
including cytokines gene and angiotensin converting enzyme II (ACE2), a well-
known cell entry receptor of SARS-CoV-2, and hyaluronan synthase 2 (HAS2), which

further increases hyaluronan formation. Noteworthily, hyaluronan level in plasma
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of COVID-19 patients is tightly correlated with severity and high risk for acute
respiratory distress syndrome (ARDS) and may act as a predictor for the
progression of COVID-19. HIS antagomirs, which downregulate hyaluronan level
effectively, and 4-Methylumbelliferone (MU), an inhibitor of hyaluronan synthesis,
are potential drugs to relieve the ARDS related ground-glass pattern in lung for
COVID-19 treatment. Our results revealed that unprecedented HIS elements of SARS—
CoV-2 contribute to the cytokine storm and ARDS in COVID-19 patients. Thus,
blocking HIS—involved activating processes or hyaluronan synthesis directly by

4-MU may be effective strategies to alleviate COVID-19 progression.

17. KB ME A S b R b A RPN GE _E B2 0 M5 SR RN SARS—-CoV-2 R 33 AU
Susceptibility of well-differentiated airway epithelial cell cultures from
domestic and wildlife animals to SARS—-CoV-2
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SARS-CoV-2 Jji 33 LAE A BREFE, (A B R G e Fr 228 . BR AN LAAh, SARS-
CoV-2 Mz, LU e EANREAE I S A 3R 12 320 1535, H TS EAWIH .
9T RS B SEA6 5 T (PR A, SE R, N VIR e E S s s, PEERA T
Tt oK & ANET A= Sh V) HIRPIRGE b B4R (AEC) FRHISRILES Rk, PRAGIX LA I XS SARS-
CoV-2 WM Zy . ERIB e, fEFR e R, M, T35, M, %, &, 5,
3, SEPMGE, GRYEAT P FEr A s )R ) ARC BRI AT I SARS-CoV-2 Ji 5. 1E#& K
Bl, SARS-CoV-2 JR#{XAEMRANM) AEC B Rt i i A4 7 A RN R i AU R 422k
BRI P25 R TR, WA HRMZEREY, SARS-CoV-2 4 RUBSA A (1 WPIGE b K 4 i
i BALIR A o AL R BN S BT HRE A% Gesh W BB AR DI e, DL T @,
W, B A VISR ARAE N SARS—CoV—2 T T3 (1 SR MAL R K25 £+ 15 1 IS AEVE A .

Abstract:

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has spread globally,
and the number of cases continues to rise all over the world. Besides humans,
the zoonotic origin, as well as intermediate and potential spillback host
reservoirs of SARS-CoV-2 are unknown. To circumvent ethical and experimental
constraints, and more importantly, to reduce and refine animal experimentation,
we employed our airway epithelial cell (AEC) culture repository composed of
various domesticated and wildlife animal species to assess their susceptibility
to SARS-CoV-2. In this study, we inoculated well-differentiated animal AEC
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cultures of monkey, cat, ferret, dog, rabbit, pig, cattle, goat, llama, camel,
and two neotropical bat species with SARS-CoV-2. We observed that SARS-CoV-2
only replicated efficiently in monkey and cat AEC culture models. Whole—genome
sequencing of progeny virus revealed no obvious signs of nucleotide transitions
required for SARS-CoV-2 to productively infect monkey and cat epithelial airway
cells. Our findings, together with the previously reported human—to—animal
spillover events warrants close surveillance to understand the potential role of
cats, monkeys, and closely related species as spillback reservoirs for SARS—CoV-
2.

18. AJEHF SARS-CoV-2 FRSGFFFE HIAIHT AR R S e

Preexisting and de novo humoral immunity to SARS—CoV-2 in humans
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S2 Wk . MHELZ R, SARS-CoV-2 JEZL R[5 3 B i EE (1) SARS-CoV-2 S [ itk TgG Fifk, Bk
BLR) ST A S2 W, AERE TeM AN TgA Hifhk, RpaBE M. EAERIRZ, RIEG: SARS-
CoV-2 FBLAA I 375 XF SARS-CoV—2 Il SARS-CoV-2 S R R HLH KRS & I P RITE M. X 90 IR
P& FH AL S e T AT T SARS—CoV—2 BEYL i) B JEME Al F SRR FE B G B T

Abstract:

Zoonotic introduction of novel coronaviruses may encounter preexisting immunity
in humans. Using diverse assays for antibodies recognizing SARS—CoV-2 proteins,
we detect preexisting humoral immunity. SARS-CoV-2 spike glycoprotein (S)-—
reactive antibodies were detectable by a flow cytometry—based method in SARS—
CoV—2-uninfected individuals and were particularly prevalent in children and
adolescents. They were predominantly of the IgG class and targeted the S2 subunit

By contrast, SARS-CoV-2 infection induced higher titers of SARS-CoV-2 S-reactive
IgG antibodies, targeting both the S1 and S2 subunits, and concomitant IgM and
IgA antibodies, lasting throughout the observation period. Notably, SARS-CoV-2-
uninfected donor sera exhibited specific neutralizing activity against SARS—CoV-—
2 and SARS-CoV-2 S pseudotypes. Distinguishing preexisting and de novo immunity
will be critical for our understanding of susceptibility to and the natural
course of SARS—-CoV-2 infection.
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Baricitinib treatment resolves lower airway macrophage inflammation and

neutrophil recruitment in SARS—-CoV-2-infected rhesus macaques
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W9t T baricitinib FEfEIAINRIKYE SARS-CoV-2 [KIHET Fh (i) 4 28 2 MU B 2 Th AL A

Baricitinib Ayl WAL SCUE I HE BRI ZH 23 b i % RO B8 o 9 2H 2 TF] 1)

I 784 IFN $00% B S RLAT SARS—-CoV-2 55t T 4 S RiAT SR AR ML, F Baricitinib ¥RI7 )

V7R RIE IR, RRELE MM IR gk, R 2R B9 LR s B S A PR .

FZ, H baricitinib JRYTHIBHYIN 51 SOAEANNE rh PR i 5545 10 20 i v 240 B A

AR 7 F)f [t 240 7 A B A SR 7 2 A AR o X SO Baricitinib fF

N HT SARS-CoV-2 /&L 5| AL R AE ) — LRy T A e, I W] 1 LR AE I S 5 L

Abstract:

SARS-CoV-2 induced hypercytokinemia and inflammation are critically associated

with COVID-19 disease severity. Baricitinib, a clinically approved JAK1/2
inhibitor, is currently being investigated in COVID-19 clinical trials. Here, we
investigated the immunologic and virologic efficacy of baricitinib in a rhesus
macaque model of SARS-CoV-2 infection. Viral shedding measured from nasal and
throat swabs, bronchoalveolar lavages and tissues was not reduced with
baricitinib. Type-1 IFN antiviral responses and SARS-CoV-2-specific T-cell
responses remained similar between the two groups. Animals treated with
baricitinib showed reduced inflammation, decreased lung infiltration of
inflammatory cells, reduced NETosis activity, and more limited lung pathology.
Importantly, baricitinib treated animals had a rapid and remarkably potent
suppression of lung macrophages production of cytokines and chemokines
responsible for inflammation and neutrophil recruitment. These data support a
beneficial role for, and elucidate the immunological mechanisms underlying, the
use of baricitinib as a frontline treatment for inflammation induced by SARS-—

CoV-2 infection.
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The short— and long-range RNA-RNA Interactome of SARS—-CoV-2
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Highlights

Comprehensive RNA-RNA networks of the SARS-CoV-2 genome and subgenomes inside

cells
Long—range structures spanning thousands of bases resulting in dynamic topologies
Multiple site—-specific interactions between host and virus RNAs

An arch around the ribosomal frameshifting element is under purifying selection
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SARS-CoV-2 Assembly and Egress Pathway Revealed by Correlative Multi-modal Multi-scale
Cryo-imaging
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Since the outbreak of the SARS-CoV-2 pandemic, there have been intense structural
studies on purified recombinant viral components and inactivated viruses. However,
investigation of the SARS-CoV-2 infection in the native cellular context is
scarce, and there is a lack of comprehensive knowledge on SARS-CoV-2 replicative
cycle. Understanding the genome replication, assembly and egress of SARS—CoV-2,

a multistage process that involves different cellular compartments and the
activity of many viral and cellular proteins, is critically important as it bears
the means of medical intervention to stop infection. Here, we investigated SARS—
CoV-2 replication in Vero cells under the near—native frozen—hydrated condition
using a unique correlative multi-modal, multi-scale cryo—imaging approach
combining soft X-ray cryo—tomography and serial cryoFIB/SEM volume imaging of
the entire SARS—CoV-2 infected cell with cryo—electron tomography (cryoET) of
cellular lamellae and cell periphery, as well as structure determination of viral
components by subtomogram averaging. Our results reveal at the whole cell level
profound cytopathic effects of SARS-CoV-2 infection, exemplified by a large
amount of heterogeneous vesicles in the cytoplasm for RNA synthesis and virus
assembly, formation of membrane tunnels through which viruses exit, and drastic
cytoplasm invasion into nucleus. Furthermore, cryoET of cell lamellae reveals
how viral RNAs are transported from double—membrane vesicles where they are
synthesized to viral assembly sites; how viral spikes and RNPs assist in virus
assembly and budding; and how fully assembled virus particles exit the cell,

thus stablishing a model of SARS—CoV-2 genome replication, virus assembly and

egress pathways.
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COVID-19 treatments and pathogenesis including anosmia in K18-hA CE2 mice
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Abstract

The ongoing COVID-19 pandemic is associated with substantial morbidity and
mortality. Although much has been learned in the first months of the pandemic,
many features of COVID-19 pathogenesis remain to be determined. For example,
anosmia is a common presentation and many patients with this finding show no or
only minor respiratory signs'. Studies in animals experimentally infected with
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the cause of COVID-
19, provide opportunities to study aspects of the disease not easily investigated
in human patients. Although COVID-19 severity ranges from asymptomatic to lethal?,
most experimental infections provide insights into mild disease’. Here, using
K18-hACE2 mice that we originally developed for SARS studies’, we show that
infection with SARS—CoV-2 causes severe disease in the lung, and in some mice,
the brain. Evidence of thrombosis and vasculitis was detected in mice with severe
pneumonia. Furthermore, we show that infusion of convalescent plasma from a
recovered patient with COVID-19 protected against lethal disease. Mice developed
anosmia at early times after infection. Notably, although pre-treatment with
convalescent plasma prevented notable clinical disease, it did not prevent
anosmia. Thus, KI8-hACE2 mice provide a wuseful model for studying the
pathological underpinnings of both mild and lethal COVID-19 and for assessing

therapeutic interventions
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COVID—19 Research
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Abstract:

Motivation In the event of an outbreak due to an emerging pathogen, time is of
the essence to contain or to mitigate the spread of the disease. Drug
repositioning is one of the strategies that has the potential to deliver
therapeutics relatively quickly. The SARS-CoV-2 pandemic has shown that
integrating critical data resources to drive drug-repositioning studies,
involving host—host, hostpathogen and drug-target interactions, remains a time—
consuming effort that translates to a delay in the development and delivery of
a life—saving therapy.

Results Here, we describe a workflow we designed for a semi—automated integration
of rapidly emerging datasets that can be generally adopted in a broad network
pharmacology research setting. The workflow was used to construct a COVID-19
focused multimodal network that integrates 487 host—pathogen, 74,805 host—host
protein and 1,265 drug-target interactions. The resultant Neo4j graph database
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named “Neo4COVID19” is accessible via a web interface and via API calls based
on the Bolt protocol. We believe that our Neo4COVID19 database will be a valuable
asset to the research community and will catalyze the discovery of therapeutics
to fight COVID-19.

Availability https://neod4covidl9. ncats. io
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MORTALITY FALLS

The COVID-19 death rate dropped in about 21,000 people admitted

to critical-care units in England between March and June 2020.

Reductions in mortality were apparent even after adjusting for age,
sex, ethnicity and pre-existing health conditions
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Abstract
Hard-won experience, changing demographics and reduced strain on hospitals are
all possibilities — but no one knows how long the change will last.
One shining light that he can point to is his intensive—care unit’ s dwindling
fatality rate. In April, up to 35% of those in the unit with COVID-19 perished,
and about 70% of those on ventilators died. Now, the intensive—care mortality
rate for people with the illness is down to 30% and for those on ventilators it
is around 45-50% “This itself was a relief,” says Vijayaraghavan.
Around the world, similar stories are emerging. Charlotte Summers, an intensive-—
care physician at the University of Cambridge, UK, says that data collected by
the country’ s National Health Service (NHS) show a decline in death ratesl (see
‘Mortality falls” ). Critical-care physician Derek Angus at the University of
Pittsburgh in Pennsylvania says that his hospital’ s statistics team also saw
reductions over time. “Without question, we’ ve noticed a drop in mortality,”
says Angus. “All things being equal, patients have a better chance of getting

out alive.”
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