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1. 20204E 11 B 19 H&EH
R RIE: WHO
RATIFE]: 2020 4 11 H 19 HALEIRE] R 4 5
BE¥E: https://covid19.who.int/
FR4E WHO # it () %ds, 2020 4F 11 F 19 HABK R -2 B w 25 A\ 55, 928, 327
%, MHEBEHS 594, 542 B, RIFFET: 1, 344,003 7, 4 HBIEIET: 9, 989,
W E B2 92, 513 6, BRAFAETT 4, 749 B, 4 SRS 23 B, HrEEEETT 0 1,

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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S E RIS E L (https://ourworldindata.org/covid-
cases?country=~OWID_ WRL#what-is-the-daily-number-of-confirmed-cases)

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. —TURHUBHI A T 40 a2 440 P A U FE B = KA Vo 45 SARS—CoV-2 FRYBRGL IR 7T
Diagnosis and Tracking of Past SARS-CoV-2 Infection in a Large Study of Vo’ ,

Italy Through T-Cell Receptor Sequencing

Fe . medrxiv
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Abstract:

Measuring the adaptive immune response after SARS-CoV-2 infection may improve
our understanding of COVID-19 exposure and potential future protection or
immunity. We analyzed T-cell and antibody signhatures in a large population
study of over 2,200 individuals from the municipality of Vo’ , Italy, including
70 PCR—-confirmed SARS-CoV-2 cases (24 asymptomatic, 37 symptomatic, 9
hospitalized). Blood samples taken 60 days after PCR diagnosis demonstrated 97%
(68/70) of the latter subjects had a positive T—cell test result, higher than
an antibody serology assay (77%: 54/70 of subjects) performed on the same
samples. The depth and breadth of the T-cell response was associated with
disease severity, with symptomatic and hospitalized COVID-19 cases having
significantly higher response than asymptomatic cases. In contrast, antibody
levels at this convalescent time point were less informative as they did not
correlate with disease severity. 45 additional suspected infections were
identified based on T-cell response from the 2,220 subjects without
confirmatory PCR tests. Among these, notably, subjects who reported symptoms or
had household exposure to a PCR—confirmed infection demonstrated a higher T-
cell test positive rate. Taken together, these results establish that T cells

are a sensitive, reliable and persistent measure of past SARS-CoV-2 infection.

3. —AhrA IR B TE £ R AE B SARS-CoV-2 Fm BRIk

Persistence and Evolution of SARS-CoV-2 in an Immunocompromised Host
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BE¥%: https://www.nejm.org/doi/10.1056/NEJMc2031364
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A 45-year-old man with severe antiphospholipid syndrome complicated by diffuse
alveolar hemorrhage, 1 who was receiving anticoagulation therapy,
glucocorticoids, cyclophosphamide, and intermittent rituximab and eculizumab,

was admitted to the hospital with fever.

Although most immunocompromised persons effectively clear SARS—-CoV-2 infection,
this case highlights the potential for persistent infectionb and accelerated

viral evolution associated with an immunocompromised state
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Seasonal human coronavirus antibodies are boosted upon SARS—-CoV-2 infection but
not associated with protection

JePE: medRxiv
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Abstract:

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has rapidly spread
within the human population. Although SARS-CoV-2 is a novel coronavirus, most
humans had been previously exposed to other antigenically distinct common
seasonal human coronaviruses (hCoVs) before the COVID-19 pandemic. Here, we
quantified levels of SARS—-CoV-2-reactive antibodies and hCoV-reactive antibodies
in serum samples collected from 204 humans before the COVID-19 pandemic. We then
quantified pre—pandemic antibody levels in serum from a separate cohort of 252
individuals who became PCR-confirmed infected with SARS-CoV-2. Finally, we
longitudinally measured hCoV and SARS-CoV-2 antibodies in the serum of
hospitalized COVID-19 patients. Our studies indicate that most individuals
possessed hCoV-reactive antibodies before the COVID-19 pandemic. We determined

that ~23% of these individuals possessed non—neutralizing antibodies that cross-—
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reacted with SARS-CoV-2 spike and nucleocapsid proteins. These antibodies were
not associated with protection against SARS—-CoV-2 infections or hospitalizations,
but paradoxically these hCoV cross—reactive antibodies were boosted upon SARS—

CoV-2 infection.

5. BJEWHRILEH SARS-CoV-2 TgG Ptk g At

Seroprevalence of anti - SARS-CoV-2 IgG antibodies in Kenyan blood donors

JJE: science

AR 2020. 11. 11
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https://science. sciencemag. org/content/early/2020/11/11/science. abel916
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Abstract

The first case of SARS-CoV-2 in Kenya was reported on March 12, 2020 and an
overwhelming number of cases and deaths were expected but by July 31, 2020 there
were only 20,636 cases and 341 deaths. However, the extent of SARS-CoV-2 exposure
in the community remains unknown. We determined the prevalence of anti - SARS—
CoV-2 IgG among blood donors in Kenya in April—June 2020. Crude seroprevalence
was 5.6% (174/3098). Population—weighted, test-performance—adjusted national
seroprevalence was 4.3% (95% CI 2.9-5.8%) and was highest in urban counties,
Mombasa (8.0%), Nairobi (7.3%) and Kisumu (5.5%). SARS-CoV-2 exposure is more
extensive than indicated by case—based surveillance and these results will help

guide the pandemic response in Kenya, and across Africa.

6. EARIEE (COVID-19) Hr: FDA BAVENATFER H RABAT COVID-19 Al
Coronavirus (COVID-19) Update: FDA Authorizes First COVID-19 Test for Self-
Testing at Home

SRR : FDA HrmfH

BEPE: https://www. fda. gov/news—events/press—announcements/coronavirus—covid—19-
update—fda—authorizes—first—covid-19-test—self-testing—home

PiEH: A

11 A 17 HEEEMZGYE R (US Food and Drug Administration) &AG | &2 f %
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Comparison of seven commercial SARS-CoV-2 rapid Point—of-Care Antigen tests
FPE: medrxiv

AR 2020. 11. 13

NEHEEE: https://www. medrxiv. org/content/10. 1101/2020. 11. 12. 20230292v1
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Abstract

Background Antigen point of care tests (AgPOCT) can accelerate SARS-CoV-2 testing
As first AgPOCT are becoming available, there is a growing interest in their
utility and performance

Methods Here we compare AgPOCT products by seven suppliers: the Abbott Panbio™
COVID-19 Ag Rapid Test; the RapiGEN BIOCREDIT COVID-19 Ag; the Healgen®
Coronavirus Ag Rapid Test Cassette (Swab); the Coris Bioconcept Covid.19 Ag
Respi-Strip; the R-Biopharm RIDA®QUICK SARS-CoV-2 Antigen; the NAL von minden
NADAL COVID19-Ag Test; and the Roche/SD Biosensor SARS-CoV Rapid Antigen Test.

Tests were evaluated on recombinant nucleoprotein, cultured endemic and emerging
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coronaviruses, stored clinical samples with known SARS-CoV-2 viral loads (n=138),
stored samples from patients with respiratory agents other than SARS-CoV-2
(n=100), as well as self-sampled swabs from healthy volunteers (n=35).

Findings Limits of detection in six of seven tested products ranged between 2. 08
X 106 and 2.88 X 107 copies per swab, the outlier at 1.58 X 1010 copies per
swab. Specificities ranged between 98.53% and 100% in five products, with two
outliers at 94.85% and 88.24%. False positive results were not associated with
any specific respiratory agent. As some of the tested AgPOCT were early production
lots, the observed issues with specificity are unlikely to persist
Interpretation The sensitivity range of most AgPOCT overlaps with viral load
figures typically observed during the first week of symptoms, which marks the
infectious period in the majority patients. AgPOCTs with a limit of detection
that approximates the virus concentration above which patients are infectious
may enable shortcuts in decision—making in various areas of healthcare and public
health.

8. BB R e BB IR T COVID-19 I ERE

Severe COVID-19 Is Fueled by Disrupted Gut Barrier Integrity

FUE: medRxiv

KA A 2020-11-16

WEPE: https://www. medrxiv. org/content/10. 1101/2020. 11. 13. 20231209v1

H—1E&: Leila B. Giron

W iRfE#: Mohamed Abdel-Mohsen
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Abstract:

A disruption of the crosstalk between gut microbiota and the lung (gut-lung axis)
has been implicated as a driver of severity during respiratory-related diseases.
Lung injury causes systemic inflammation, which disrupts gut barrier integrity,
increasing the permeability to gut microbes and their products. This exacerbates
inflammation, resulting in positive feedback. To test the possibility that a
disrupted gut contributes to Coronavirus disease 2019 (COVID-19) severity, we
used a systems biology approach to analyze plasma from COVID-19 patients with

varying disease severity and controls. Severe COVID-19 is associated with a
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dramatic increase in tight junction permeability and translocation of bacterial
and fungal products into blood. This intestinal disruption and microbial
translocation correlate strongly with increased systemic inflammation and
complement activation, lower gut metabolic function, and higher mortality. Our
study highlights a previously unappreciated factor with significant clinical
implications, disruption in gut barrier integrity, as a force that contributes
to COVID-19 severity.

9. 11 A 20 HMEmEAL T KT COVID-19 B iy S I

Pfizer Submitted an EUA Request for Its COVID-19 Vaccine

Bi¥%: https://www.pfizer.com/news/hot-topics/our_covid 19 vaccine_study what s next
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PFIZER AND BIONTECH CONCLUDE PHASE 3 STUDY OF COVID-19 VACCINE CANDIDATE,

MEETING ALL PRIMARY EFFICACY ENDPOINTS

BE¥%: https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-

biontech-submit-emergency-use-authorization
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Highlights:

Primary efficacy analysis demonstrates BNT162b2 to be 95% effective against

COVID—-19 beginning 28 days after the first dose;170 confirmed cases of COVID-19

were evaluated, with 162 observed in the placebo group versus 8 in the vaccine

group.

Efficacy was consistent across age, gender, race and ethnicity demographics;
observed efficacy in adults over 65 years of age was over 94%.

Safety data milestone required by U.S. Food and Drug Administration (FDA) for
Emergency Use Authorization (EUA) has been achieved

Data demonstrate vaccine was well tolerated across all populations with over
43,000 participants enrolled; no serious safety concerns observed; the only
Grade 3 adverse event greater than 2% in frequency was fatigue at 3.8% and
headache at 2. 0%.

Companies plan to submit within days to the FDA for EUA and share data with
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other regulatory agencies around the globe

The companies expect to produce globally up to 50 million vaccine doses in 2020
and up to 1.3 billion doses by the end of 2021.

Pfizer is confident in its vast experience, expertise and existing cold—chain

infrastructure to distribute the vaccine around the world

10. Moderna FrJT it 5 B o3 i RUHE FRIR F 7~ mRNA BRI 72 B F B 5%

Moderna COVID-19 vaccine validates mRNA platform, suggests success of other
vaccines

SeyE: Biocentury

RAGI IR 2020-11-16

BEEE: https://www. biocentury. com/article/632030

{£%: STEVE USDIN
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BE, DRGSR IZ T 77 (8 o mRNA $R 2K mRNA BRIV S AL, @ 71 H mRNA
BENAA, SRR B, TR 7 A G S B o IR IR B R A Moderna 1
WS (¥ 76 mRNA 2 B T1T I PRSCHE h 45 DASSE AT 2 3. RIE, mRNA 5 B % 2 H AT A &L
MR TEZ —, BAT Z BN AT 5

Abstract:

Moderna mRNA vaccine was demonstrated 94.5% efficacy in preventing COVID-19 in
an interim analysis of the Phase III COVE trial. Moderna are based on 95 cases
of COVID-19, of which 90 cases were in the placebo group vs. five cases observed
in the mRNA-1273 group, resulting in efficacy of 94.5% (p <0.0001). There were
severe adverse events after the second dose in the COVE trial that could cause
some people to avoid the vaccine or forgo the second dose. Grade 3, or severe,
events that occurred after the second dose included fatigue, which affected 9. 7%
of trial participants, myalgia (8.9%), arthralgia (5.2%), headache (4.5%) and
pain (4.1%). Moderna’ s vaccine is stable for 30 days at 2° to 8° C in a
standard medical refrigerator. In contrast, BioNTech vaccine must be stored at
-80° C, creating logistical challenges It can safely remain at room temperature
for 24 hours before vaccination and can be stored for up to six months at -20°
C. The mRNA platform clearly works with interim data from Phase III trials of
the Moderna and Pfizer vaccine candidates. And Moderna vaccine’ s efficacy in
preventing severe disease is “absolutely critical” for assessing its public
health value.
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FEIXA B, FEHL, XTIE, 55 2/3 BIREE (Cov002) I 2 B BL o ik & b, 4F
WETE 18 % DL b i Fe e o N DLAF e it 18 (1) 77 Qe N 1 S [ PR X i R AT FE LA, 909 18-
55 %, 56-69 %, 70 % K EER I RERETA. WS 5E AR LEERN S
FHESNESSIEVE Bl (FER =65 %), MIFF&E5HE. B, ¥S5EMHE 2N E,
HEGAMER AN, BEHATLS S5 HEZNIAK ChAdOoxl nCoV-19 (2. 2X X 10" 5§ #3550k
SO T MenACWY, KA IXAIBENL A 42 0L N LRI RS, 2 4L 70 55 3047 43
Z: 7 18-55 H A H, W7 ChAdOx1 nCoV-19 B 7] MenACWY Jy 1: 1; 7F 56-69 B 4EMS4H
H1, —%] ChAdOx1 nCoV-19, —7/ MenACWY, Pi#] ChAdOx1 nCoV-19 BEH7 MenACWY 3: 1:
3: 1; fE70 FLLEMARET, —5) ChAdOx1 nCoV-19, —7l MenACWY, W7 ChAdOx1 nCoV-
19 B 77 MenACWY (I ELAI Y 52 1: 5: 1. ¥IRITIEAHKGE 28 K. RJEKZS 5HMAIRHER &
FAF1 (ChAdOx1 nCoV-19 3.5 - 6. 5X 10" REEHRL), FHIEAEAHFIBENLRE S, A E 2K
18-55 HAEWSLH LA 5: 1 420 233 5 W7 ChAdOx1 nCoV—-19 B 71 MenACWY (] EL A BIE H .
SN AT CAS 2B B E I LA N 2D BBk 7M. AR 1Bk H b2
VAL 55 & DL E R N BRI AN P B e e, RN A i S e P o A5 P b
1k ELISA, 2 B G g% il e Al ™ B S E R R 25 GO el IR 5 2 (SARS—CoV-2) st Al
(MNABO) ity FEZ N 3 %2 J L 28 B AR P 5 RV N o A5 FH 9 44 TEN- 1y [BEIK H % D
FONEVE VP 4B N 2 o 1Zae i 32 2245 AT A GRIEAREIR, LR F5IESEH) COVID-
19 MR BIECR S D et Gl ™ EA R FMRAREE) . S INEHNS 553
IT/NATCoI M TEIX L, FRATIRGE A R tE, R DL 2 R AR 5092 s B I 20
R XI5 IEER 4TS, 7 O FE ClinicalTrials. gov, NCT04400838 il ISRCTN, 15281137
HEAT TN .
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ChAdOx1 nCoV-19 N 100 %, ZrHCZh MenACWY 60 %), 160 4 56-69 % (4rfii4y ChAdOx1
nCoV-19 fAIN): 40 N4 FL4S MenACWY), LA K 240 A~ 70 % DL {13 A (200 434y ChAdOx1
nCoV-19: 40 M3HC4E MenACWY ) B4 2 53 R/ BCHIPI AT BRI INsEA &, —42 5
TR TR, T =44 T AR AR R TR AR S SR 23 A 2 Sk o 552 AT 43T
S5 047 280 fi (50%) &Lk, $5% ChAdOx1 nCoV-19 [{1Z 5% (1R A 4 B S 7 bl
SRS 5HEEW N, I AR LS eRrcE il GES AL, Kk, NIRE
I, D, (HRAEZ N (=56 B) AR NAHE W fEHZ PIRFRHERE ) ChAdOx1 nCoV—-
19 MIIRLE NFErp, WIS TG, 76 18-55 S4HM 49 iz 5% H g 43 fr (88%) il
TR, 1E 56-69 BAFEREH) 30 12 5F A 22 A (73%) iy 1 RER RN 70
% R UL EAERSALI 49 44 B ) 30 44 (61%), LUK 18-55 B4l 42 44 (86%) 51
GBI, 56-69 Z A 23 4 (T7%) NZ 5%, LI 70 & R UL RS 32 £7.(65% ).
B 2020 F 10 H 26 H, EFTFEHIAIA A T 13 Bl EA RF, PR SAEM— MR
O B T AR RIS 5%, E=AMERA Y, INsEf &5 28 RIUMAx SARS-CoV-
2 TgG Mz S AR, ChrifE I EE4H: 18-55 %, 20 T13 AR HAL[AU ] / mL [IQR 13 898 -
33 5501, n =39; 56-69 %, 16 170 AU / mL [10 233 -40 353], n = 26; ALK =70 4
17 561 AU / mL [9705- 37 796], n = 47; p = 0.68). FEFTAFERAES, A= /5H
TR FE S AEL ChRfEFr AR5 42 XA MNASO Az ¥ 18-55 %, 193 [IQR 113-
238], n=139; 56-69 %, 144 [ 119-347], n = 20; =704, 161 [73-323], n = 47;
p = 0.40). MRS EE 14 K, 7£209 BB 5 S, F 2084 O 99%) HA P
MR o FESIRFRERIE ) ChAdOx1 nCoV-19 JE 5 14 K, T 4HfRNIAZIWEE (18-55 %
B I ANE ML AZ AR TP AL O 1187 A B A [SFCs] [TQR 841-2428], n = 24; 56~
69 4: 797 A~ SFC [383-1817], n = 29; FFH =70 4: 977 4~ SFC [458-1914], n = 48),
e -

ChAdOx1 nCoV-19 #EEF NH KM LT 4 TR, I HAEIN 987 & 5 P e 4 i e
PESRPES AL FEPTA 6 BONIS HRE 38 b, AN HE— D PR T2 T B DR
Abstract:

Background

Older adults (aged =70 years) are at increased risk of severe disease and death
if they develop COVID-19 and are therefore a priority for immunisation should an
efficacious vaccine be developed. Immunogenicity of vaccines is often worse in
older adults as a result of immunosenescence. We have reported the immunogenicity
of a novel chimpanzee adenovirus—-vectored vaccine, ChAdOxl nCoV-19, in young
adults, and now describe the safety and immunogenicity of this vaccine in a wider
range of participants, including adults aged 70 years and older.

Methods

In this report of the phase 2 component of a single-blind, randomised, controlled
phase 2/3 trial (COV002), healthy adults aged 18 years and older were enrolled
at two UK clinical research facilities, in an age—escalation manner, into 18-
55 years, 56-69 years, and 70 years and older immunogenicity subgroups
Participants were eligible if they did not have severe or uncontrolled medical
comorbidities or a high frailty score (if aged =65 years). First, participants
were recruited to a low—dose cohort, and within each age group, participants
were randomly assigned to receive either intramuscular ChAdOx1 nCoV-19 (2.2 X

10" virus particles) or a control vaccine, MenACWY, using block randomisation
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and stratified by age and dose group and study site, using the following ratios:
in the 18 -55 years group, 1:1 to either two doses of ChAdOxl nCoV-19 or two
doses of MenACWY; in the 56 - 69 years group, 3:1:3:1 to one dose of ChAdOx1 nCoV-
19, one dose of MenACWY, two doses of ChAdOxl nCoV-19, or two doses of MenACWY;
and in the 70 years and older, 5:1:5:1 to one dose of ChAdOxl nCoV-19, one dose
of MenACWY, two doses of ChAdOx1 nCoV-19, or two doses of MenACWY. Prime—booster
regimens were given 28 days apart. Participants were then recruited to the
standard-dose cohort (3.5-6.5 X 10" virus particles of ChAdOxl nCoV-19) and
the same randomisation procedures were followed, except the 18 - 55 years group
was assigned in a 5:1 ratio to two doses of ChAdOxl nCoV-19 or two doses of
MenACWY. Participants and investigators, but not staff administering the vaccine

were masked to vaccine allocation. The specific objectives of this report were
to assess the safety and humoral and cellular immunogenicity of a single—dose
and two—dose schedule in adults older than 55 years. Humoral responses at baseline
and after each vaccination until 1 year after the booster were assessed using an
in—house standardised ELISA, a multiplex immunoassay, and a live severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) microneutralisation assay
(MNA8O). Cellular responses were assessed using an ex—vivo IFN-Y enzyme—linked
immunospot assay. The coprimary outcomes of the trial were efficacy, as measured
by the number of cases of symptomatic, virologically confirmed COVID-19, and
safety, as measured by the occurrence of serious adverse events. Analyses were
by group allocation in participants who received the vaccine. Here, we report

the preliminary findings on safety, reactogenicity, and cellular and humoral

immune responses. This study is ongoing and is registered
with ClinicalTrials. gov, NCT04400838, and ISRCTN, 15281137
Findings

Between May 30 and Aug 8, 2020, 560 participants were enrolled: 160 aged 18 - 55
years (100 assigned to ChAdOx1 nCoV-19, 60 assigned to MenACWY), 160 aged 56 -
69 years (120 assigned to ChAdOx1 nCoV-19: 40 assigned to MenACWY), and 240 aged
70 years and older (200 assigned to ChAdOx1 nCoV-19: 40 assigned to MenACWY).
Seven participants did not receive the boost dose of their assigned two—dose
regimen, one participant received the incorrect vaccine, and three were excluded
from immunogenicity analyses due to incorrectly labelled samples. 280 (50%) of
552 analysable participants were female. Local and systemic reactions were more
common in participants given ChAdOxl nCoV-19 than in those given the control
vaccine, and similar in nature to those previously reported (injection-site pain,
feeling feverish, muscle ache, headache), but were less common in older adults
(aged =56 years) than younger adults. In those receiving two standard doses of
ChAdOx1 nCoV-19, after the prime vaccination local reactions were reported in 43
(88%) of 49 participants in the 18 - 55 years group, 22 (73%) of 30 in the 56 -
69 years group, and 30 (61%) of 49 in the 70 years and older group, and systemic
reactions in 42 (86%) participants in the 18 -55 years group, 23 (77%) in the
56 - 69 years group, and 32 (65%) in the 70 years and older group. As of Oct 26,

2020, 13 serious adverse events occurred during the study period, none of which
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were considered to be related to either study vaccine. In participants who
received two doses of vaccine, median anti—spike SARS-CoV-2 IgG responses 28
days after the boost dose were similar across the three age cohorts (standard-
dose groups: 18 - 55 years, 20 713 arbitrary units [AU]/mL [IQR 13 898 - 33 550]
n=39; 56 -69 years, 16 170 AU/mL [10 233 -40 353], n=26; and =70 years 17 561
AU/mL [9705 - 37 796], n=47; p=0.68). Neutralising antibody titres after a boost
dose were similar across all age groups (median MNASO at day 42 in the standard-
dose groups: 18 -55 years, 193 [IQR 113 -238], n=39; 56 -69 years, 144 [119 -
347], n=20; and =70 years, 161 [73-323], n=47; p=0.40). By 14 days after the
boost dose, 208 (©99%) of 209 boosted participants had neutralising antibody
responses. T-cell responses peaked at day 14 after a single standard dose of
ChAdOx1 nCoV-19 (18 - 55 years: median 1187 spot—forming cells [SFCs] per million
peripheral blood mononuclear cells [IQR 841 - 2428], n=24; 56 - 69 years: 797 SFCs
[383 - 1817], n=29; and =70 years: 977 SFCs [458 - 1914], n=48)

Interpretation

ChAdOx1 nCoV-19 appears to be better tolerated in older adults than in younger
adults and has similar immunogenicity across all age groups after a boost dose
Further assessment of the efficacy of this vaccine is warranted in all age groups

and individuals with comorbidities
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An mRNA Vaccine against SARS—-CoV-2 — Preliminary Report

SEUE: NEJM
KA A 2020-11-12
B

https://www. nejm. org/doi/full/10. 1056/NEMoa2022483?query=recirc mostViewed rai
1B article

#H—1E#&: Graham. Beigel

HIHVEE: Lisa A. Jackson

IR A7 AR Femit 7T e

DOI uY, PUBMED ID: 10.1056/NEJM0oa2022483

e TR

HH ST L

Moderna {535 mRNA % mRNA-1273 % i 5 € HIRL 5 BT SARS-CoV-2 HIRE H . & — Wil
PRARIE N BB IE . FFIbRZ8R56, E45 45 44 18 & 55 % M@ N, PRI TRk,
[R5 28 K, 43 P 25 n g, 100 1 g B 250 1 g [) mRNA-1273. BANFIEAR 156 LS 5% .
—HISR: A& T, nRNA-1273 FEHEF 1 P SARS-CoV-2 HZ %, Ak AR
SN, JCHAR S o ez s, MEAEAEA RN E 2, (B2 M7 A] DSCRFET
LI K.

Abstract:

BACKGROUND

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in late

2019 and spread globally, prompting an international effort to accelerate

development of a vaccine. The candidate vaccine mRNA-1273 encodes the stabilized
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prefusion SARS-CoV-2 spike protein.

METHODS

We conducted a phase 1, dose—escalation, open—label trial including 45 healthy
adults, 18 to b5 years of age, who received two vaccinations, 28 days apart,
with mRNA-1273 in a dose of 25 ng, 100 pg, or 250 ug. There were 15 participants
in each dose group.

RESULTS

After the first vaccination, antibody responses were higher with higher dose
(day 29 enzyme—-linked immunosorbent assay anti - S—2P antibody geometric mean
titer [GMT], 40,227 in the 25-ug group, 109,209 in the 100-ug group, and
213,526 in the 250- 1 g group). After the second vaccination, the titers increased
(day 57 GMT, 299, 751, 782,719, and 1,192, 154, respectively). After the second
vaccination, serumneutralizing activity was detected by two methods in all
participants evaluated, with values generally similar to those in the upper half
of the distribution of a panel of control convalescent serum specimens. Solicited
adverse events that occurred in more than half the participants included fatigue,
chills, headache, myalgia, and pain at the injection site. Systemic adverse
events were more common after the second vaccination, particularly with the
highest dose, and three participants (21%) in the 250-1ug dose group reported
one or more severe adverse events

CONCLUSTONS

The mRNA-1273 vaccine induced anti - SARS-CoV-2 immune responses in all
participants, and no trial-limiting safety concerns were identified. These
findings support further development of this vaccine. (Funded by the National
Institute of Allergy and Infectious Diseases and others; mRNA-1273
ClinicalTrials. gov number, NCT04283461. opens in new tab).
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Synergism of TNF-a and IFN-7y triggers inflammatory cell death, tissue damage,

and mortality in SARS-CoV-2 infection and cytokine shock syndromes
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. COVID-19 FHRF sl id B2/ AR AR R MR IR T A0 5 BB AU T AR G ) St i a5 40 . A2
SARS-CoV-2 /&G firh, SeRAIEABe a4 2 M AL 7, HIATRILRA INF-a
ATEN-y BR & R PEAMAET, FURAIE R B TR 2T (PANoptosis). FEALH
b, TNF-a 1 TPN- y JE[RIfE A0S JAK/STAT1/IRFL 4, 7% 5 — 8B4, HUK3) caspase—
8/FADD A F [ 2P T o TNF-a Al TEN=y fE/N AR N SRS T Bean 40 LA 7K 5e 3K e ik
¥ COVID-19 HILHLGAT AN ZERE SR, AT 2 8 2] LGRS /N B S T I A BRSBTS o it
b, FPT TNF- a A1 IFEN-y B9 AIHTATG 7 AT IR 4PN BRAE SARS—CoV—-2 %%, ICILAE | Wk if &
U E AL A i 1 22 0 AT 40 B PR AR S TR R AR T3 . SR U, FRATTRIBIT Fe s AR BT, FHIT
S M PR - 1) SORE A FRAE T2 5 S i ] DLId s BRI 234045 / SRE T A COVID-19 Bl H At
JERTAE AN B AR JORE IR 1 R 52 2l

Abstract: Highlights

*0f several cytokines tested, only synergism of TNF—a and IFN-y induces
PANoptosis

*TNF-a and IFN-y -mediated PANoptosis perpetuates cytokine storm

*TNF-a and IFN-y shock mirrors cytokine storm syndromes, including COVID-19
*Neutralizing TNF-a and IFN-vy protects against SARS-CoV-2, HLH, and sepsis in
mice

Summary

COVID-19 is characterized by excessive production of pro—inflammatory cytokines
and acute lung damage associated with patient mortality. While multiple
inflammatory cytokines are produced by innate immune cells during SARS-CoV-2
infection, we found that only the combination of TNF-a and IFN-vy induced
inflammatory cell death characterized by pyroptosis, apoptosis, and necroptosis
(PANoptosis). Mechanistically, TNF-a and IFN-Yy co-treatment activated the
JAK/STAT1/IRF1 axis, inducing nitric oxide production and driving caspase—
8/FADD - mediated PANoptosis. TNF-a and IFN-y caused a lethal cytokine shock in
mice that mirrors the tissue damage and inflammation of COVID-19, and inhibiting
PANoptosis protected mice from this pathology and death. Furthermore, treating
with neutralizing antibodies against TNF-a and IFN-Yy protected mice from
mortality during SARS—CoV-2 infection, sepsis, hemophagocytic
lymphohistiocytosis, and cytokine shock. Collectively, our findings suggest that
blocking the cytokine-mediated inflammatory cell death signaling pathway
identified here may benefit patients with COVID-19 or other infectious and

autoinflammatory diseases by limiting tissue damage/inflammation.
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F, BTN USR] SARS-CoV-2 RALE LI T MM TR, iR 7 BA M R RAE
T M AZ4K (TCR) #AA. [FIRF R BT CDA+AT CDS+T LffIx S #8131 S B A2 e [R] IR
TCR 447 31, Horp—SefE AR A= GUARTT &, X R R, X SARS-CoV-2 [
T 4 SN AR R BT 7E. CRIFESETE 1K TCR ) R BT B S JJ RO AE bR ic iR it 7 —Fh
ik s 2.

Abstract:

Understanding the hallmarks of the immune response to SARS—CoV-2 is critical for
fighting the COVID-19 pandemic. We assessed antibody and T cell reactivity in
convalescent COVID-19 patients and healthy donors sampled both prior to and
during the pandemic. Healthy donors examined during the pandemic exhibited
increased numbers of SARS—CoV-2-specific T cells, but no humoral response. Their
probable exposure to the virus resulted in either asymptomatic infection without
antibody secretion, or activation of pre-existing immunity. In convalescent
patients, we observed a public and diverse T cell response to SARS-CoV-2 epitopes,
revealing T cell receptor (TCR) motifs with germline—encoded features. Bulk CD4+
and CD8+ T cell responses to the spike glycoprotein were mediated by groups of
homologous TCRs, some of them shared across multiple donors. Overall, our results
demonstrate that the T cell response to SARS-CoV-2, including the identified set

of TCRs, can serve as a useful biomarker for surveying antiviral immunity.
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I T i 70 8 1 250 SA9-CoV LA G9a MHOCIIBI BRI & -2 kYL, B4k, 1
FEERE Y, GOa IR IG YT I ET B MR M & SR EZE 0 404 1 G9a BRI 2
H, 1ZE A% 5 EE 6 SARS-CoV-2 #5215 T R MAHK M %45 &8 —k. Bk, #1
il G9a MKIBE AT Z M RGMEIER, BIWKE T 40BThAEE, IR RE 48 A 25
Bitil. HERE, EN—MESE ERIHLE], AL G9a WK ER T 25 W00 Bt 32 S b
Ft) SARS—CoV—2 B ATARTIp 25 BT AT B M 24 98 A 1A 1) BLAT T 24517k

Abstract:

Hyperinflammation and lymphopenia provoked by SARS-CoV-2-activated macrophages
contribute to the high mortality of Coronavirus Disease 2019 (COVID-19) patients

Thus, defining host pathways aberrantly activated in patient macrophages 1is
critical for developing effective therapeutics. We discovered that G9a, a histone
methyltransferase that is overexpressed in COVID-19 patients with high viral
load, activates translation of specific genes that induce hyperinflammation and
impairment of T cell function or lymphopenia. This noncanonical, pro—translation
activity of G9a contrasts with its canonical epigenetic function. In endotoxin—
tolerant (ET) macrophages that mimic conditions which render patients with pre—
existing chronic inflammatory diseases vulnerable to severe symptoms, our
chemoproteomic approach with a biotinylated inhibitor of G9a identified multiple
G9a—associated translation regulatory pathways that were upregulated by SARS-—
CoV-2 infection. Further, quantitative translatome analysis of ET macrophages
treated progressively with the G9a inhibitor profiled G9a-translated proteins
that unite the networks associated with viral replication and the SARS—CoV-2-
induced host response in severe patients. Accordingly, inhibition of G9a-—
associated pathways produced multifaceted, systematic effects, namely,
restoration of T cell function, mitigation of hyperinflammation, and suppression
of wviral replication. Importantly, as a host-directed mechanism, this G9a-
targeted, combined therapeutics is refractory to emerging antiviral-resistant

mutants of SARS-CoV-2, or any virus, that hijacks host responses
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Figure 2. SARS-CoV-2 Spike Protein Is Dynamic, and hACE?2 Shifts Conformational Landscape
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from the Ground State to the Receptor-Bound State through One Necessary Intermediate

(A-D) The ligand-free S on virus particles primarily resides in “RBD-down” conformation (ground
state). (A) Example fluorescence trace (Cy3B, green; LD650, red) and resulting quantified FRET traces
(FRET efficiency, blue; hidden Markov model initialization, red) of a dually labeled ligand-free spike
protein on the surface of HIV-1 lentivirus particle. Arrows point to the single-step photobleaching steps
of dyes at the singlemolecule level and define the baseline. (B and C) FRET histograms (left) and TDPs
(right) of ligand-free spikes on lentivirus particles (B) and S-MEN viral-like particles (C). Also shown is
the number (Nm) of individual dynamic molecules/traces compiled into a conformation-population
FRET histogram (gray lines) and fitted into a 4-state Gaussian distribution (solid black) centered at 0.1-
FRET (dashed cyan), 0.3-FRET (dashed red), 0.5-FRET (dashed green), and 0.8-FRET (dashed magenta).
TDPs, displayed as initial FRET versus final FRET with relative frequencies, trace the locations of state-
to-state transitions and their relative frequencies (max red scale = 0.01 transitions/second), originated
from the idealization of individual FRET traces in FRET histograms. (D) A modified spike (S383C and
D985C) (Henderson et al., 2020; McCallum et al., 2020) stabilized in RBD-down conformation,
observed from the FRET histogram (upper panel). The small increase in the population of the ground
state (0.5 FRET) likely reflects the partial nature of the formation of the disulfide in this mutant, which
has 40% the infectivity of wild-type (Figure S3C). Modified S383C and D985C depicted in the high-
resolution structure of S 6ZOY (lower panel). (E-G) Experiments as in (A)—(C), respectively, conducted
in the presence of 200 mg/mL monomeric hACE2. The soluble hACE2 activates spike proteins on the
virus by shaping the conformational landscape toward stabilizing the RBD-up conformation (activated
state). FRET histograms represent mean = SEM, determined from three randomly assigned populations
of all FRET traces under corresponding experimental conditions. N, number of individual FRET traces.
Evaluated state occupancies see Table S1. (H) Relative free-energy model of conformational landscapes
of SARS-CoV-2 spikes in response to the hACE2 binding. The differences in free energies between states
were roughly scaled based upon relative state occupancies of each state.

Highlights:

* SARS-CoV-2 S protein dynamically samples at least 4 distinct conformational
States

* hACE2 activates S from the ground state to the activated state via an
intermediate

* Proteolytic processing of S accelerates hACE2-dependent activation

* Antibodies can antagonize S by two different mechanisms of neutralization
Summary :

SARS—-CoV—2 spike (S) mediates viral entry into cells and is critical for vaccine
development against COVID-19. Structural studies have revealed distinct
conformations of S, but real-time information that connects these structures, is
lacking. Here we apply single-molecule Fluorescence (Forster) Resonance Energy
Transfer (smFRET) imaging to observe conformational dynamics of S on virus
particles. Virus—associated S dynamically samples at least four distinct
conformational states. In response to human receptor Angiotensin—Converting
Enzyme 2 (hACE2), S opens sequentially into the hACE2-bound S conformation
through at least one on—path intermediate. Conformational preferences observed
upon expsoure to convalescent plasma or antibodies suggest mechanisms of

neutralization involving either competition with hACEZ2 for binding to the
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receptor-binding domain (RBD) or allosteric interference with conformational
changes required for entry. Our findings inform on mechanisms of S recognition

and conformations for immunogen design.
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Highlights:

* nucleocapsid protein of SARS-CoV-2 forms biomolecular condensates with viral
RNA

* unmodified N protein forms gel-like condensates containing discrete RNP
particles

* phosphorylated N protein forms dynamic, liquid-like condensates

* the two condensate forms are well suited for the two major functions of N
protein

Summary :

The nucleocapsid (N) protein of coronaviruses serves two major functions:
compaction of the RNA genome in the virion and regulation of viral gene
transcription. It is not clear how the N protein mediates such distinct functions.
The N protein contains two RNA-binding domains surrounded by regions of intrinsic
disorder. Phosphorylation of the central disordered region promotes the
protein’ s transcriptional function, but the underlying mechanism is not known.
Here we show that the N protein of SARS—CoV-2, together with viral RNA, forms
biomolecular condensates. Unmodified N protein forms partially ordered gel-like
condensates and discrete 15-nm particles based on multivalent RNA-protein and
protein—protein interactions. Phosphorylation reduces these interactions,
generating a more liquid—like droplet. We propose that distinct oligomeric states
support the two functions of the N protein: unmodified protein forms a structured
oligomer that is suited for nucleocapsid assembly, and phosphorylated protein

forms a liquid-like compartment for viral genome processing
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Abstract:

Diabetes is associated with increased mortality from severe acute respiratory
syndrome coronavirus—2 (SARS-CoV-2). Given literature suggesting a potential
association between SARS-CoV-2 infection and diabetes induction, we examined
pancreatic expression of angiotensin—converting enzyme 2 (ACE2), the key entry
factor for SARS-CoV-2 infection. Specifically, we analyzed five public scRNA-seq
pancreas datasets and performed fluorescence in situ hybridization, western
blotting, and immunolocalization for ACE2 with extensive reagent validation on
normal human pancreatic tissues across the lifespan, as well as those from
coronavirus disease 2019 (COVID-19) cases. These in silico and ex vivo analyses
demonstrated prominent expression of ACE2 in pancreatic ductal epithelium and
microvasculature, but we found rare endocrine cell expression at the mRNA level.
Pancreata from individuals with COVID-19 demonstrated multiple thrombotic lesions
with SARS-CoV-2 nucleocapsid protein expression that was primarily limited to
ducts. These results suggest SARS—-CoV-2 infection of pancreatic endocrine cells,

via ACE2, is an unlikely central pathogenic feature of COVID-19-related diabetes
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Abstract:

Severe acute respiratory coronavirus 2 (SARS-CoV-2), the agent of the ongoing
COVID-19 pandemic, jumped into humans from an unknown animal reservoir in late
2019. In line with other coronaviruses, SARS-CoV-2 has the potential to infect
a broad range of hosts. SARS-CoV-2 genomes have now been isolated from cats,
dogs, lions, tigers and minks. SARS-CoV-2 seems to transmit particularly well in
mink farms with outbreaks reported in Spain, Sweden, the Netherlands, Italy, the
USA and Denmark. Genomic data from SARS-CoV-2 isolated from infected minks
provides a natural case study of a secondary host jump of the virus, in this
case from humans to animals, and occasionally back again. We screened published
SARS-CoV-2 genomes isolated from minks for the presence of recurrent mutations
common in mink but infrequent in SARS—-CoV-2 genomes from human infections. We
identify 23 recurrent mutations including three nonsynonymous mutations in the
Receptor Binding Domain of the SARS-CoV-2 spike protein that independently
emerged at least four times but are only very rarely observed in strains
circulating in humans. The repeat emergence of mutations across phylogenetically
distinct lineages of the virus isolated from minks points to ongoing adaptation
of SARS-CoV-2 to a new host. The rapid acquisition and spread of SARS—CoV-2
mutations in minks suggests that if a similar phenomenon of host adaptation had
occurred upon its jump into humans, those human—specific mutations would likely

have reached fixation already before the first SARS—-CoV-2 genomes were generated.
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Abstract:

The COVID-19 pandemic caused by SARS-CoV-2 has precipitated an unprecedented and
yet unresolved health crisis worldwide. Different mammals are susceptible to
SARS-CoV-2: however, few species examined so far develop robust clinical disease
that mirrors severe human cases or allows testing of vaccines and drugs under
conditions of severe disease. Here, we compare the susceptibilities of three
dwarf hamster species (Phodopus spp.) to SARS—-CoV-2 and introduce the Roborovski
dwarf hamster (P roborovskii) as a highly susceptible COVID-19 model with
consistent and fulminant clinical signs. Particularly, only this species shows
SARS-CoV-2-induced severe acute diffuse alveolar damage and hyaline microthrombi
in the lungs, changes described in patients who succumbed to the infection, but
not reproduced in any experimentally infected animal. Based on our findings, we
propose the Roborovski dwarf hamster as a valuable model to examine the efficacy
and safety of vaccine candidates and therapeutics, particularly for use in highly

susceptible individuals.
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Abstract:
The evolutionary mechanisms by which SARS-CoV-2 viruses adapt to mammalian hosts
and, potentially, escape human immunity depend on the ways genetic variation is
generated and selected within and between individual hosts. Using domestic cats
as a model, we show that SARS-CoV-2 consensus sequences remain largely unchanged

over time within hosts, but dynamic sub—consensus diversity reveals processes of
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genetic drift and weak purifying selection. Transmission bottlenecks in this
system appear narrow, with new infections being founded by fewer than ten viruses

We identify a notable variant at amino acid position 655 in Spike (H655Y) which
arises rapidly in index cats and becomes fixed following transmission in two of
three pairs, suggesting this site may be under positive selection in feline hosts

We speculate that narrow transmission bottlenecks and the lack of pervasive
positive selection combine to constrain the pace of ongoing SARS—CoV-2 adaptive

evolution in mammalian hosts



