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1. 20204E 7 A 23 H&fE

i A5 WHO

RATIE: 2020 4F 7 H 23 HALH[E] R 4 55

% https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-
reports

HRAE WHO S #edls, 2020 45 7 7 16 H4Bk RiHiii2# e IRw 20 A 15012731 4], =4
H¥rstefii2 247225 7, RiFFET: 619150 1], 4 H B sET: 7097

HE RiHRi2 86361 4, RitAET: 4655 9, M HBIGHIL 135 41, FrIGAET: 0 .

Total confirmed COVID-19 cases: how rapidly are they increasing?

The number of confirmed COVID-19 cases is lower than the number of total cases. The main reason for this 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. HilkXt SARS-CoV-2 fI R BijE &

Antibody responses to SARS-CoV-2 short-lived

KJF: Nature Reviews Immunology

RAGIE]: 2020-07-20

EFZ: https://www.nature.com/articles/s41577-020-0405-3

#—1E¥: Nicolas Vabret

HIN/EE : Nicolas Vabret

I AEF AL 58 B 2290 78 2% L0 B IR IR 2 B

DOI 5% PUBMED ID: https://doi.org/10. 1038/s41577-020-0405-3
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FERA LB SARS-CoV-2 FHEAYH BIRIIE LT, HRAIEAL)G 51 ELH G BRI 7 S [ 75 5%
RKH, ZWENA (https://www. medrxiv. org/content/10. 1101/2020. 07. 09. 20148429v1)
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Abstract:

In the absence of confirmed cases of reinfection by SARS-CoV-2, the duration of

immune protection elicited after initial infection is still wunknown. This
preprint describes a longitudinal analysis of antibody responses in 65 SARS—CoV-—
2-infected individuals. Although the magnitude of neutralizing antibody (nAb)
responses correlated with disease severity, there was a rapid decline in nAb

titres in most patients within 3 months after onset of symptoms. The authors


http://2019ncov.chinacdc.cn/2019-nCoV/
https://www.nature.com/articles/s41577-020-0405-3
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argue that the transient nAb responses elicited by SARS-CoV-2 resemble those
observed following seasonal coronavirus infections. However, the consequences on
secondary immune responses and their ability to prevent reinfection remain to be

determined.

3. SARS-CoV-2 BRZLTIFE RN ZABERE 3 A K MHE &R
SARS-CoV-2 infection induces robust, neutralizing antibody responses that are
stable for at least three months

SFeYs: medRxiv

KA IR 2020-07-17

BEFZ: https://www.medrxiv.org/content/10.1101/2020.07.14.20151126v1
HFi—1E#: Ania Wajnberg

HIFVEE : Ania Wajnberg, Florian Krammer, Carlos Cordon—Cardo

T HAEE A S 048 1L IR R 5B

DOT & PUBMED 1D:

WEE . X2

HR S
—RJEESS: BARETTE SARS-CoV-2 JEAL I TR K ATk S i, I HAE DR 3
MH.

SARS-CoV-2 Gl 1 ARG FI A BRWAT I, Hoa I N2 RS, Hgm 7 BIET: . K
TP o 75 SN RS A« D REE AN fir ) 1) AT R AT B AR o AEULIRATR G, ARHEAELA
LA b DA RGH AR 19860 NHEIELE, ARZHBEARE R P COVID-19 IR Y
MEHA T TERERIRE A R RR 1g6 Fiik M. FATE BRI KL =AH
TR NS E, I HIRRE A RS G 5 92 SARS-CoV-2 By R AIME A HOG. JRATTHY)
B9, I 90 %6 LIS He A a4 PRI 21 rh AI T4 SRz, i HLIX S35 152 28 /DA 3 T N A
5E o

Abstract:

One Sentence Summary: Antibody responses induced by natural mild-to—moderate
SARS—CoV-2 infection are robust, neutralizing and are stable for at least 3
months.

SARS—CoV-2 has caused a global pandemic with millions infected and numerous
fatalities. Questions regarding the robustness, functionality and longevity of
the antibody response to the virus remain unanswered. Here we report that the
vast majority of infected individuals with mild-to-moderate COVID-19 experience
robust IgG antibody responses against the viral spike protein, based on a dataset
of 19,860 individuals screened at Mount Sinai Health System in New York City. We
also show that titers are stable for at least a period approximating three months,
and that anti-spike binding titers significantly correlate with neutralization
of authentic SARS-CoV-2. Our data suggests that more than 90% of seroconverters
make detectible neutralizing antibody responses and that these titers are stable

for at least the near—term future

4. FrRRERR AR I RO T R B T4 R RTRAT

The explosion of new coronavirus tests that could help to end the pandemic


https://www.medrxiv.org/content/10.1101/2020.07.14.20151126v1
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YR Nature

KA 2020-07-17

iRz https://www.nature.com/articles/d41586-020-02140-8

HAEF: -

HITVEE: Giorgia Guglielmi

HITVEE BATL: A freelance science journalist in Basel, Switzerland

DOI &% PUBMED ID: 10.1038/d41586-020-02140-8
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KELTTRAR e AN R 7 A I 75 . A5 L2 0 RT-PCR 047 TARAL, Al BE PR B BE 25 5
fil s HeAth A ASE P FE D5 4 6 T L CRTSPR 4 5E SARS—CoV-2 (3L IR F BE; A5 e AR 9 35 3 1Hi
MR B BCRR AR R . VF2 X LK, Wk ) CRISPR, IEAEAE I RFEAS AT 00, 47 L4
CaHANIRIK. 544 4 A, FEETAEMFTREGK 15 RO TIFOERmEERNR, 5
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THE GOLD STANDARD
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LOOP THE LOOP

—EEEAETT R IAASE F — B E e e S, BRREMOS E MR, SCRETBUR RNA. FRONA
N FERY IGHER (LAMP), AFREEGIMMAALE, PR T WiEE 74, BE%E DNA 14
B, WERRYE, @it pH BURGLRRIL R . X PP R R B AR WA, A LAESEIRE
ZHNHAT o

CUT AND DETECT

— UG TEAE T & It R w32 R CRISPR RS Bk SRR S . 158, 2 RNA
BOR, BlanAi A LAMP. 2R 5 —~5 CRISPR AHICHY HL F TR — L5307 25 4R & RNA i — 24
N AR ABL 7R EE &5, CRISPR 8 H Al VIWHRk & 2R RNA, 7245015 5. 2t
E AT DR N S, B RNA AT LS HEE 7 TS, Bl b Ak, wig e
PRI —FE

Surface screening

Iy — Bl PR ATE B AIZ WTIA T V2 e SRR R R R T, AN S AR T 7 1 2 PRI 4
AR AL & — M TR E B E B E BT IR, MR S H T R e 2 i HoR 2R
Blo XEALIE TVEA T AR, ERAERTER, CEH TR . (BHE KA G 5
TSR S 8D, IrEVEATA IR 4 R

Abstract

Researchers are scrambling to find other ways to diagnose the coronavirus and

churn out millions of tests a week — a key step in returning to normality.


https://www.nature.com/articles/d41586-020-02140-8
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LOOP THE LOOP
HUNTING FOR B O s st st pmsosn  CUTAND DETECT
sctivate the copying process and amplify the RNA_ The method, called
{oop mediated Sathermal amplfiettion [LAMP). necds no repested heating  SUITIE €518 In development use the precision of the
and coceling, and emplifies the virsl sequence by coaxing it into loops of gene-editing technigue CRISPR 1o detect viral
different shapes that mushroom very quickly. material. First, any viral RMA is amplified, for
wdesuread testing Is considered the fastest way out of the current pandemi . ’
but existing tests require spacialist kit, skill and time. Ressarchers sre ﬂeuelonmg example using LAMP (see "Loop the loop’). Then a
several ways to speed Up or simplify them_Most tasts use nassl-swab samples; 1.0ne primer prompts copying and provides an anchor for the loop. CRISPR-associated protein is added along with some
any viral RNA is smplified to a detectable level and its presence flagged. R 1 Reverse - .
" P P o !;ﬁ':",:" anscripasss [ free strands of reporier’ BNA. If viral genetic
= - | material is found, the CRISPR protein cuts a reporter
sttt S RNA, genersting a flucrescent signal
THEGOLD STANDARD Toop primer
The most widely used method detects, amplifies and labels the viral RNA
using matching pleces of sequence (primers), DN building enzymes
and a stock of DNA ‘letters’. The method, 3 laboratory mainstay called Amplified
the reverse-transcriptase polymerase chain reaction (RT-PCR), requires 2. A second primer enables copying of the ather strand, displacing the first. s
time-consuming hesting and cooling steps. viral RMNA
DMA polymerase
.
RMA from I: T TIT
sample — — -
Displacing”
Reverss-transcriptase primer Displsced
enzyme turns RNA into . -strand
double-stranded DNA priy
CRISPR
3. The displaced strand sticks to itself, forming & loop.
ONA o  forming & loop. protein
Separate the ~ - .
s DN sirands N PN’ e
84-96"C P .
“Loop’ primer / —
o@
8. The process repeats on the other end of the strand. Displacing | Reporter
primer virus-specific RHNA
Attach primers T i RNA guide
and probe C :
asTze Entire strand 18
Inactive replicated,
flunreseent probe Including the loop Displaced —
Primer strand e VTTTTY CRISPR tedn
proted
6. Displsced strand ferms & dumb-bell strueture with multiple reslication . cuts reparter RNA
‘start points. wiral Rha L-{-'
- . 1]
probe released febuld DnA (D NI binds to i
and fluorsscence i€ o ! guide s
sctivated E“_,_f - — %W | h o
« pa— —
“N— P rd N Fluorescent
oA h (= = teg activated
polymerase S — . .
o (=
-/ it pdd [ The remult i variety o l Testing positive
smplified products, each Fluorescence can be detected by a computer, or the
< ~ 4 ~ containing the viral sequence. reparter RNA can be coupled with a moleculs that
PR PR PR PN produces a band on a dipstick, like & pregnancy test.
Fn e e N e
o Conitral
Testing positive Testing positive
Acompuier measures the As the DNA ampiifies, ¢ Positive
flugrescent signal, ﬂagglng it makes the sample
the presence of virus. PCI acidic. A pH-sensitive
tests can be up o 100% dye flags the change.
annulale but Ihe)' 1ake The test requires only
hours to perform and besic equipment and can
neeu specialized equipment. be done cutside a lab. Negative Positive
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5. RHE Covid-19 Wl K REHE —NIH RADx X

Rapid Scaling Up of Covid-19 Diagnostic Testing in the United States — The NIH

RADx Initiative

BEFz: https://www.nejm.org/doi/full/10.1056/NEJMsr2022263?query=featured_home
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KRICLFR T LT RIEEE IR, JFERIR T A FRISRB RIS Wit #4538 1 NIH fgtR

N Z W (Rapid Acceleration of Diagnostics, RADx) 11X, RADx vHXIA VU2 Ak

#7r . 1. RADx—tech HJ HARZ2 & FAE 2020 SEAKZE, B0E . IEA R I KA G E

I AR . 2. JedERR T & (RADx-ATP) 34— S0 eI BOR MU, AT BASEIN

B L SERPERIRE TG K 3 RADx-rad (radical HIfd]5) KEvET HIEAALGRIMTT

/2 XETERIRA O — 2. 4 ST A RN (RADx-UP) KL AL X 2 5 ) S it I
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6. SARS-CoV-2 ZF ik I MK A PFAE FIHL 4K T B
Longitudinal evaluation and decline of antibody responses in SARS—CoV-2

infection


https://www.nejm.org/doi/full/10.1056/NEJMsr2022263?query=featured_home
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SFeYs: medRxiv

RAGITE]: 2020-07-11

BEFZ: https://www.medrxiv.org/content/10.1101/2020.07.09.20148429v1

H—1EF& . Jeffrey Seow

Hi/EE . Katie J Doores

HINEE BAL: Department of Infectious Diseases, School of Immunology &
Microbial Sciences, King' s College London, London, UK.

DOI =% PUBMED ID: preprint
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£ COVID-19 AR B 10-15 KN, KZHUEFH RN LTI 2IHT SARS-CoV-2 Hiffk. &
X LEHAAR (R ZE 1R I 7] B 2 75 BE R LE AR U L i A 2 . DT M 65 44 RT-qPCR
FRr I REAE B0 R R AR B S IS REAS, W SRS 94 RN, #Id 95%Hw il th
PLMEFAL, BAERER PG 8 KPR HIREA I H ALK (nAb) o BIF FTIIE B 00 ™
FEEEFN nAb J S 5 55 AH SRAB A nAb [N B) )57 T0 9% BE DT ITADULEE 3] nAb 2 TF . ]
BB 1050 B (010, 000) Ff HAEK T 60 KIS 8] 4 RF5 5> 1000, {H 2% ID50 1%
()AL B U7 0 PR i a0 R 2 o A 2 P R e P 2T 0 5 o P — 4L LV e B2 FH 1k R R 4 N
SR ATINE] T nAb R EERI AR B FRATU IR RL BT nAb N 5] 2 FAE SARS—CoV-
2 R 5 O A DS R R SRR 7 I AL o SR IBUE FUN ) ) L S A I K
SARS—CoV—2 FHE AL 1 HLAA TR P AL B ORAP B 355 A MEWIT 70 B B 3 3

Abstract:

Antibody (Ab) responses to SARS-CoV-2 can be detected in most infected
individuals 10-15 days following the onset of COVID-19 symptoms. However, due to

the recent emergence of this virus in the human population it is not yet known
how long these Ab responses will be maintained or whether they will provide
protection from re—infection. Using sequential serum samples collected up to 94
days post onset of symptoms (POS) from 65 RT-qPCR confirmed SARS-CoV—-2-infected
individuals, we show seroconversion in »95% of cases and neutralizing antibody
(nAb) responses when sampled beyond 8 days POS. We demonstrate that the magnitude
of the nAb response is dependent upon the disease severity, but this does not

affect the kinetics of the nAb response. Declining nAb titres were observed
during the follow up period. Whilst some individuals with high peak ID50 (>10, 000)
maintained titres >1,000 at >60 days POS, some with lower peak ID50 had titres
approaching baseline within the follow up period. A similar decline in nAb titres
was also observed in a cohort of seropositive healthcare workers from Guy’ s and
St Thomas’ Hospitals. We suggest that this transient nAb response is a feature
shared by both a SARS-CoV-2 infection that causes low disease severity and the
circulating seasonal coronaviruses that are associated with common colds. This
study has important implications when considering widespread serological testing,
Ab protection against re—infection with SARS-CoV-2 and the durability of vaccine

protection.

7. Covid-19: BFFt#&a T AIYE NIRRT AR 6 4R

Covid—19: Study reveals six clusters of symptoms that could be used as a


https://www.medrxiv.org/content/10.1101/2020.07.09.20148429v1
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clinical prediction tool

K. BMJ

KA 2020-07-20

iRz https://www.bmj.com/content/370/bmj.m2911

FH—1E#: Jacqui Wise

HIRE#E: -

WIN/EE BAL: London, UK

DOI &% PUBMED ID: https://doi.org/10.1136/bmj. m2911
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Covid FERA 78N AR A7 146 S E £ 27 e Mg BB A 7] ZOE SE[RIF &, A I 400 75 H

o MR B P SRR DR H O ERR SRR covid-19 IERER . —

P& SR T oR T NHA R BRER . XN ERE

Lo R “HUERE” ——K0f, MRASRR, WURPM, "ZW, AR, M, TR

2. BRI CPURRE” —3R0E, MR, RZWK, TG, RS, KR, EEOAR

3. BBERIER—Im, Muesk, AR, I8E, WIMRE, R, oz

4. BIE—IR, T —KW, Wiek, MW, KA, AEWINL, R, 957

5. ESEZZR, FEMREREL—W, Wik, SRR, UK, A, S UL, T I
g, DT, KEMREREL, UL

6. EJE=ZL, WEMMRRGHIER—mE, Wik, 'CAR, W, K BE
WOR, PRMRR, OO, D7, REPREEEL, WLAECE, MEREME, IETE. IR

Abstract

The algorithm revealed six distinct groupings of symptoms. This was then tested

by running it on a second independent dataset of 1000 users in the UK, US, and

Sweden who had logged their symptoms in May. The six clusters are:

1. “Flu-like” with no fever—headache, loss of smell, muscle pains, cough,
sore throat, chest pain, no fever

2. “Flu-like” with fever—headache, 1loss of smell, cough, sore throat,
hoarseness, fever, loss of appetite

3. Gastrointestinal—headache, loss of smell, loss of appetite, diarrhoea, sore
throat, chest pain, no cough

4. Severe level one, fatigue—headache, loss of smell, cough, fever, hoarseness,
chest pain, fatigue

5. Severe level two, confusion—headache, loss of smell, loss of appetite, cough,
fever, hoarseness, sore throat, chest pain, fatigue, confusion, muscle pain

Severe level three, abdominal and respiratory—headache, loss of smell, loss of

appetite, cough, fever, hoarseness, sore throat, chest pain, fatigue,

confusion, muscle pain, shortness of breath, diarrhoea, abdominal pain.

8. A SARS—CoV-2 B&¥u)5 S BEH R FL 1gG MHEIZ B U= &% S2 WHM Z R BL
i3
S protein—reactive IgG and memory B cell production after human SARS—-CoV-2

infection includes broad reactivity to the S2 subunit


https://www.bmj.com/content/370/bmj.m2911
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YR bioRxiv

RAGITE]: 2020-07-21

BEFZ: https://www.biorxiv.org/content/10.1101/2020.07.20.213298v1

% —/E#: Phuong Nguyen—Contant

HI/E#E . Mark Y. Sangster

WIEE BAL: David H. Smith Center for Vaccine Biology and Immunology,
Department of Microbiology and Immunology, University of Rochester Medical
Center, Rochester, New York, USA

DOI =% PUBMED ID: preprint
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NZEXF SARS-CoV-2 JEGLfry i B 7l 251k COVID-19 FRJERl, e 179 2 1 A A 5
RIAAAER) B AR S A BR o BT SARS—-CoV-2 Hill 5 (S) £ 1 (M5 7T 3B ¥ 2 A4 &5 & &5 44350 (RBD) )
[ TgG, FEARFRFE KR P B R BAL TARK. D 74 1 ## B 4R XS SARS-CoV-2 J& %Y
IR, FRATTA B8 BRI 1Z B 48 (MBCs) A& BAFAE T R B FE 2 1, BLA MBC ()74
MR E R TR R TG = AEEIN . FRATHT T HE SARS-CoV-2 & 1 fil FE LA A
COVID-19 1% 5 152X # I A1 PBMCs .. SARS-CoV-2 Z5 {4 (S, {L#% RBD Fl S2 W, BiAKHE
[NT) #1E SARS-CoV-2 R FHHIIMLIE 1eG /K518 1gG ) MBCs HIMIE A K. REFEZAE
JoPit RBD K 1gG. KREZBORFFEHIZAE HA T S2 1) 16 MDEAHN B 16, (HAFIX
SeRy Ik TeG (9 MBCs AR R, 7THe St TARMESR . RS 152038 % RBD. S2 Al N A4
BT TgG, BAKCOK & RBD M S2 [ B TgG (¥ MBC. fEAFERAIZ, A2 %t e
REEE 0C43 11 S HIE ) 16 M fEm T ARRERINZIAE, H5P0S2 MRV K. RATWK
IARW, XN B At S2 WA B, FIReH s iz IR R . B, &
ATl SARS-CoV—2 J& L5 MBC (iR W], R ST T F%, B SR iFF A
B RE

Abstract

The high susceptibility of humans to SARS—CoV-2 infection, the cause of COVID-

19, reflects the novelty of the virus and limited preexisting B cell immunity.

1gG against the SARS-CoV-2 spike (S) protein, which carries the novel receptor
binding domain (RBD), is absent or at low levels in unexposed individuals. To
better understand the B cell response to SARS—-CoV-2 infection, we asked whether
virus—reactive memory B cells (MBCs) were present in unexposed subjects and
whether MBC generation accompanied virus—-specific IgG production in infected
subjects. We analyzed sera and PBMCs from non—SARS—CoV-2-exposed healthy donors
and COVID-19 convalescent subjects. Serum IgG levels specific for SARS—CoV-2
proteins (S, including the RBD and S2 subunit, and nucleocapsid [N]) and non-
SARS—CoV-2 proteins were related to measurements of circulating IgG MBCs. Anti-
RBD IgG was absent in unexposed subjects. Most unexposed subjects had anti-S2
IgG and a minority had anti-N IgG, but IgG MBCs with these specificities were
not detected, perhaps reflecting low frequencies. Convalescent subjects had high
levels of IgG against the RBD, S2, and N, together with large populations of
RBD- and S2-reactive IgG MBCs. Notably, IgG titers against the S protein of the
human coronavirus 0C43 in convalescent subjects were higher than in unexposed

subjects and correlated strongly with anti-S2 titers. Our findings indicate


https://www.biorxiv.org/content/10.1101/2020.07.20.213298v1

B R S5 S R

cross—reactive B cell responses against the S2 subunit that might enhance broad
coronavirus protection. Importantly, our demonstration of MBC induction by SARS-
CoV-2 infection suggests that a durable form of B cell immunity is maintained

even if circulating antibody levels wane.
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Abstract:

SARS—CoV-2 is a novel virus that has rapidly spread, causing a global pandemic

In the majority of infected patients, SARS—CoV-2 leads to mild disease; however,
in a significant proportion of infections, individuals develop severe symptoms
that can lead to permanent lung damage or death. These severe cases are often
associated with high levels of pro—inflammatory cytokines and low antiviral
responses which can lead to systemic complications. We have evaluated
transcriptional and cytokine secretion profiles from infected cell cultures and
detected a distinct upregulation of inflammatory cytokines that parallels samples
taken from infected patients. Building on these observations, we found a specific
activation of NF-xB and a block of IRF3 nuclear translocation in SARS-CoV-2
infected cells. This NF-x B response is mediated by cGAS-STING activation and
could be attenuated through STING targeting drugs. Our results show that SARS-
CoV-2 curates a cGAS—STING mediated NF-kx B driven inflammatory immune response
in epithelial cells that likely contributes to inflammatory responses seen in

patients and might be a target to suppress severe disease symptoms.
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Highlights
We generated a single—cell atlas of PBMCs in both COVID-19 and influenza

patients.

Plasma cells increase significantly in both COVID-19 and influenza patients
COVID-19 is featured with XAF1-, TNF- and FAS—induced T cell apoptosis.
Distinct pathways activate in COVID-19 (STAT1/IRF3) vs. influenza
(STAT3/NF k B) patients.
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Brief:

Diabetic people with uncontrolled blood glucose levels have a greater risk
to develop severe COVID-19 disease. Codo et al. show that elevated glucose
levels and glycolysis promote SARS-CoV-2 (CoV-2) replication and cytokine
production in monocytes through a mitochondrial ROS/hypoxia-inducible
factor—la dependent pathway, resulting in T cell dysfunction and epithelial
cell death.

Highlights

Elevated glucose levels regulate viral replication and cytokine production
in monocytes

Glycolysis sustains CoV-2-induced monocyte response and viral replication
mtROS/HIF-1a 1is necessary for CoV-2 replication and monocyte cytokine
production

Monocyte—derived cytokines drive T cell dysfunction and epithelial cell
death
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Highly differentiated T cells in older individuals may induce damage in SARS-—
CoV-2 - infected lungs, as hypothesized in the diagram.
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Abstract

Background

The pandemic of severe acute respiratory syndrome coronavirus 2 (SARS—CoV-2)
might be curtailed by vaccination. We assessed the safety, reactogenicity, and
immunogenicity of a viral vectored coronavirus vaccine that expresses the spike
protein of SARS-CoV-2.

Methods

We did a phase 1/2, single-blind, randomised controlled trial in five trial sites
in the UK of a chimpanzee adenovirus—vectored vaccine (ChAdOxl nCoV-19)
expressing the SARS—CoV-2 spike protein compared with a meningococcal conjugate
vaccine (MenACWY) as control. Healthy adults aged 18 -55 years with no history
of laboratory confirmed SARS-CoV-2 infection or of COVID-19-like symptoms were
randomly assigned (1:1) to receive ChAdOx1 nCoV-19 at a dose of 5 X 1010 viral
particles or MenACWY as a single intramuscular injection. A protocol amendment
in two of the five sites allowed prophylactic paracetamol to be administered
before vaccination. Ten participants assigned to a non-randomised, unblinded
ChAdOx1 nCoV-19 prime-boost group received a two—dose schedule, with the booster
vaccine administered 28 days after the first dose. Humoral responses at baseline
and following vaccination were assessed using a standardised total IgG ELISA
against trimeric SARS-CoV-2 spike protein, a muliplexed immunoassay, three live
SARS—CoV-2 neutralisation assays (a 50% plaque reduction neutralisation assay
[PRNT50]; a microneutralisation assay [MNA50, MNASO, and MNA90]; and Marburg VN),
and a pseudovirus neutralisation assay. Cellular responses were assessed using
an ex-vivo interferon—7y enzyme—linked immunospot assay. The co—primary outcomes
are to assess efficacy, as measured by cases of symptomatic virologically
confirmed COVID-19, and safety, as measured by the occurrence of serious adverse
events. Analyses were done by group allocation in participants who received the
vaccine. Safety was assessed over 28 days after vaccination. Here, we report the
preliminary findings on safety, reactogenicity, and cellular and humoral immune
responses. The study is ongoing, and was registered at ISRCTN, 15281137, and
ClinicalTrials. gov, NCT04324606.

Findings

Between April 23 and May 21, 2020, 1077 participants were enrolled and assigned
to receive either ChAdOx1 nCoV-19 (n=543) or MenACWY (n=534), ten of whom were
enrolled in the non-randomised ChAdOx1 nCoV-19 prime-boost group. Local and
systemic reactions were more common in the ChAdOx1 nCoV-19 group and many were
reduced by use of prophylactic paracetamol, including pain, feeling feverish,
chills, muscle ache, headache, and malaise (all p<0.05). There were no serious
adverse events related to ChAdOx1 nCoV-19. In the ChAdOx1 nCoV-19 group, spike—

specific T-cell responses peaked on day 14 (median 856 spot—forming cells per
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million peripheral blood mononuclear cells, IQR 493 - 1802; n=43). Anti-spike IgG
responses rose by day 28 (median 157 ELISA units [EUJ], 96 - 317; n=127), and were
boosted following a second dose (639 EU, 360 -792: n=10). Neutralising antibody
responses against SARS—CoV-2 were detected in 32 (91%) of 35 participants after
a single dose when measured in MNASO and in 35 (100%) participants when measured
in PRNT50. After a booster dose, all participants had neutralising activity (nine
of nine in MNASO at day 42 and ten of ten in Marburg VN on day 56). Neutralising
antibody responses correlated strongly with antibody levels measured by ELISA
(R2=0. 67 by Marburg VN: p<0.001).

Interpretation

ChAdOx1 nCoV-19 showed an acceptable safety profile, and homologous boosting
increased antibody responses. These results, together with the induction of both
humoral and cellular immune responses, support large-scale evaluation of this

candidate vaccine in an ongoing phase 3 programme.
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Abstract:

The Coronavirus Disease 2019 pandemic has made deployment of an effective vaccine

a global health priority. We evaluated the protective activity of a chimpanzee
adenovirus—vectored vaccine encoding a pre-fusion stabilized spike protein (ChAd-
SARS-CoV-2-S) 1in challenge studies with Severe acute respiratory syndrome
coronavirus 2 (SARS—CoV-2) and mice expressing the human angiotensin—converting
enzyme 2 receptor. Intramuscular dosing of ChAd-SARS-CoV-2-S induces robust

systemic humoral and cell-mediated immune responses and protects against lung


https://www.biorxiv.org/content/10.1101/2020.07.16.205088v1

B R S5 S R

infection, inflammation, and pathology but does not confer sterilizing immunity,
as evidenced by detection of viral RNA and induction of anti-nucleoprotein
antibodies after SARS-CoV-2 challenge. In contrast, a single intranasal dose of
ChAd-SARS-CoV-2-S induces high levels of systemic and mucosal IgA and T cell
responses, completely prevents SARS-CoV-2 infection in the upper and lower
respiratory tracts, and likely confers sterilizing immunity in most animals.
Intranasal administration of ChAd-SARS-CoV-2-S is a candidate for preventing

SARS-CoV-2 infection and transmission, and curtailing pandemic spread
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Abstract:

We developed a potent vaccination strategy, based on lentiviral vector (LV),
capable of inducing neutralizing antibodies specific to the Spike glycoprotein
(S) of SARS-CoV-2, the etiologic agent of CoronaVirus Disease 2019 (COVID-19).
Among several LV encoding distinct variants of S, a single one encoding the full-
length, membrane anchored S (LV::SFL) triggered high antibody titers in mice,
with neutralization activities comparable to patients recovered from COVID-19.
LV::SFL systemic vaccination in mice, in which the expression of the CoV2

receptor hACE2 was induced by transduction of the respiratory tract cells by an
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adenoviral type 5 (Adb) vector, despite an intense serum neutralizing activity,
only =1 logl0 reduction of lung viral loads was observed after SARS—CoV2
challenge.

We thus explored the strategy of targeting the immune response to the upper
respiratory tract through an intranasal boost administration. Even though, after
a prime and target regimen, the systemic neutralizing activity did not increase
substantially, =5 loglO decrease in lung viral loads was achieved, with the
loads in some animals under the limit of detection of a highly sensitive RT-PCR
assay. The conferred protection also avoided largely pulmonary inflammation.

We confirmed the vaccine efficacy and inhibition of lung inflammation using both
integrative and non—integrative LV platforms in golden hamsters, naturally
permissive to SARS-CoV2 replication and restituting human COVID-19
physiopathology. Our results provide the proof-of-principle evidence of marked
prophylactic effects of an LV-based vaccination strategy against SARS—-CoV-2 in
two pre—clinical animal models and designate the intranasal LV::SFL-based

immunization as a vigorous and promising vaccine approach against COVID-19.
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Figure 1: repRNA-CoV2S vaccine design and formulation.

(A) Shown is the codon-optimized full length spike (S) protein open reading
frame, including the S1, S2, transmembrane (TM), and cytoplasmic (CD) domains,
corresponding to positions 21,536 to 25,384 in the S protein of SARS-CoV-2
isolate Wuhan-Hu-1 (GenBank: MN908947.3). This construct was fused to a C-
terminal vb epitope tag and then was cloned into an alphavirus replicon
encoding the 4 nonstructural protein (nsP1-4) genes of Venezuelan equine
encephalitis virus, strain TC-83. Following RNA transcription and capping,
repRNA-CoV2S was transfected into BHK cells. 24 hours later, the transfected
BHK cells were analyzed by (B) anti—v5 immunofluorescence and (C) Western blot
using either convalescent human serum or anti-vb serum for immunodetection.
Recombinant SARS-CoV2 spike protein (rCoV2-Spike) and repRNA-GFP were used as
positive and negative controls, respectively. (D) Shown is a graphical
representation of LION and formation of the vaccine complex after mixing with
repRNA. (E) Shown is the evolution of LION particle size over 15 weeks measured
by dynamic light scattering during storage at 4° C, 25° C or 42° C. (F) After
mixing LION particles and repRNA, complex formation was confirmed by a shift in
size distribution. (G) Gel electrophoresis analysis of triplicate preparations
of repRNA extracted from LION particles after a concentrated RNase challenge
showed substantial protection relative to a triplicate preparation of a dose—
matched naked RNA following RNAse challenge. The formulated vaccine was stable
for at least one week after mixing and storage at 4° C or 25° C as determined
by (H) gel electrophoresis of repRNA extracted by phenol-chloroform treatment
and (I) particle size of the complex. Data in B and C are representative of 2
independent experiments. Data in E, H, and I are from a single experiment,
whereas data in F and G are representative of 3 independent experiments. Data
in E, G, and I are shown as mean = s.d. of 3 technical replicates. Scale bar
in B is 100 pm.
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Abstract:

The COVID-19 pandemic, caused by infection with the SARS-CoV-2 coronavirus, is
having a deleterious impact on health services and the global economy,
highlighting the urgent need for an effective vaccine. Such a vaccine would
need to rapidly confer protection after one or two doses and would need to be
manufactured using components suitable for scale—up. Here, we developed an
alphavirus—derived replicon RNA vaccine candidate, repRNA-CoV2S, encoding the
SARS-CoV-2 spike (S) protein. The RNA replicons were formulated with Lipid
InOrganic Nanoparticles (LION) that were designed to enhance vaccine stability,
delivery, and immunogenicity. We show that a single intramuscular injection of
the LION/repRNA-CoV2S vaccine in mice elicited robust production of anti—SARS-
CoV-2 S protein IgG antibody isotypes indicative of a Type 1 T helper cell
response. A prime/boost regimen induced potent T cell responses in mice
including antigen—specific responses in lung and spleen. Prime-only
immunization of aged (17-month old) mice induced smaller immune responses
compared to young mice, but this difference was abrogated by booster
immunization. Importantly, in nonhuman primates, prime—only immunization in one
intramuscular injection site or prime/boost immunizations in 5 intramuscular
injection sites elicited modest T cell responses and robust antibody responses
The antibody responses persisted for at least 70 days and neutralized SARS-CoV-
2 at titers comparable to those in human serum samples collected from
individuals convalescing from COVID-19. These data support further development
of LION/repRNA-CoV2S as a vaccine candidate for prophylactic protection against
SARS—CoV-2 infection.
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Abstract

The SARS-CoV-2 pandemic rages on with devasting consequences on human lives and
the global economy. The discovery and development of virus—neutralizing
monoclonal antibodies could be one approach to treat or prevent infection by
this novel coronavirus. Here we report the isolation of 61 SARS-CoV-2-
neutralizing monoclonal antibodies from 5 infected patients hospitalized with
severe disease. Among these are 19 antibodies that potently neutralized the
authentic SARS-CoV-2 in vitro, 9 of which exhibited exquisite potency, with 50%
virus—inhibitory concentrations of 0.7 to 9 ng/mL. Epitope mapping showed this
collection of 19 antibodies to be about equally divided between those directed
to the receptor-binding domain (RBD) and those to the N-terminal domain (NTD),
indicating that both of these regions at the top of the viral spike are
immunogenic. In addition, two other powerful neutralizing antibodies recognized
quaternary epitopes that overlap with the domains at the top of the spike. Cryo—
electron microscopy reconstructions of one antibody targeting RBD, a second
targeting NTD, and a third bridging two separate RBDs revealed recognition of
the closed, “all RBD-down” conformation of the spike. Several of these
monoclonal antibodies are promising candidates for clinical development as

potential therapeutic and/or prophylactic agents against SARS-CoV-2.
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Abstract:

An effective vaccine is needed to halt the spread of the SARS-CoV-2 pandemic.
Recently, we reported safety, tolerability and antibody response data from an
ongoing placebo—controlled, observer-blinded phase 1/2 COVID-19 vaccine trial
with BNT162bl, a 1lipid nanoparticle (LNP) formulated nucleoside-modified
messenger RNA encoding the receptor binding domain (RBD) of the SARS-CoV-2 spike
protein. Here we present antibody and T cell responses after BNT162bl vaccination
from a second, non-randomized open—label phase 1/2 trial in healthy adults, 18-
55 years of age. Two doses of 1 to 50 B g of BNT162bl elicited robust CD4+ and
CD8+ T cell responses and strong antibody responses, with RBD-binding IgG
concentrations clearly above those in a COVID-19 convalescent human serum panel
(HCS). Day 43 SARS—CoV-2 serum neutralising geometric mean titers were 0.7-fold
(1 wpg) to 3.5-fold (50 wug) those of HCS. Immune sera broadly neutralised
pseudoviruses with diverse SARS—CoV-2 spike variants. Most participants had THI
skewed T cell immune responses with RBD-specific CD8+ and CD4+ T cell expansion.
Interferon (IFN) v was produced by a high fraction of RBD-specific CD8+ and CD4+
T cells. The robust RBD-specific antibody, T-cell and favourable cytokine
responses induced by the BNT162bl mRNA vaccine suggest multiple beneficial
mechanisms with potential to protect against COVID-19.
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Abstract

Background: This is the first randomised controlled trial for assessment of the
immunogenicity and safety of a candidate non-replicating adenovirus type-5 (Ad5)-
vectored COVID-19 vaccine, aiming to determine an appropriate dose of the
candidate vaccine for an efficacy study.

Methods : Healthy adults aged 18 years or older, who were HIV-negative and
previous severe acute respiratory syndrome coronavirus 2 (SARS—-CoV-2) infection—
free, were eligible to participate and were randomly assigned to receive the
vaccine at a dose of 1 X 10'! viral particles per mL or 5 X 10'° viral particles
per mL, or placebo. Investigators allocated participants at a ratio of 2:1:1 to
receive a single injection intramuscularly in the arm. The randomisation list
was generated by an independent statistician. Participants, investigators, and
staff undertaking laboratory analyses were masked to group allocation. The
primary endpoints for immunogenicity were the geometric mean titres (GMTs) of
specific ELISA antibody responses to the receptor binding domain (RBD) and
neutralising antibody responses at day 28. The primary endpoint for safety
evaluation was the incidence of adverse reactions within 14 days

Findings: 603 volunteers were recruited and screened for eligibility between
April 11 and 16, 2020. 508 eligible participants (50% male; mean age 39.7 years
SD 12.5) consented to participate in the trial and were randomly assigned to
receive the vaccine (1 X 10'' viral particles n=253; 5 X 10'° viral particles
n=129) or placebo (n=126). In the 1 X 10'! and 5 X 10'° viral particles dose
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groups, the RBD-specific ELISA antibodies peaked at 656.5 (95% CI 575.2 - 749.2)
and 571.0 (467.6-697.3), with seroconversion rates at 96% (95% CI 93 -98) and
97% (92 - 99), respectively, at day 28. Both doses of the vaccine induced
significant neutralising antibody responses to live SARS—CoV-2, with GMTs of
19.5 (95% CI 16.8-22.7) and 18.3 (14.4-23.3) in participants receiving 1 X
10'" and 5 X 10'° viral particles, respectively. Specific interferon Yy enzyme—
linked immunospot assay responses post vaccination were observed in 227 (90%,
95% CI 85-93) of 253 and 113 (88%, 81 -92) of 129 participants in the 1 X 10'!
and 5 X 1010 viral particles dose groups, respectively. Solicited adverse
reactions were reported by 183 (72%) of 253 and 96 (74%) of 129 participants in
the 1 X 10'! and 5 X 10'° viral particles dose groups, respectively. Severe
adverse reactions were reported by 24 (9%) participants in the 1 X 10'! viral
particles dose group and one (1%) participant in the 5 X 10'° viral particles
dose group. No serious adverse reactions were documented

Discussion: This study is the frst randomised controlled trial for evaluation of
the immunogenicity and safety of a candidate non-replicating Ad5—vectored COVID-
19 vaccine. In this study, a single injection of the Adb5-vectored COVID-19
vaccine at 1 X 10'!' viral particles and 5X10'° viral particles induced
comparable specifc immune responses to the spike glycoprotein at day 28, with no
signifcant differences noted between the two groups. The vaccine induced
seroconversion of the neutralising antibodies in 59% and 47% of participants,
and seroconversion of binding antibody in 96% and 97% of participants, in the 1
X10'' and 5 X10'° viral particles dose groups, respectively. Positive specifc
T-cell responses measured by IFENyY-ELISpot were found in 90% and 88% of
participants receiving the vaccine at 1X 10'! and 5 X10'° viral particles,
respectively. 95% of participants in the 1X10'' viral particles dose group and
91% of the recipients in the 5X10'° viral particles dose group showed either
cellular or humoral immune responses at day 28 post vaccination (appendix p 12).
Preexisting immunity to the Adb vector and increasing age could partially hamper
the specifc immune responses to vaccination, particularly for the humoral immune

responses.
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Summary:

SARS-CoV-2 is the causative agent of the current COVID-19 pandemic. A major
virulence factor of SARS— CoVs is the nonstructural protein 1 (Nspl) which
suppresses host gene expression by ribosome association. Here, we show that Nspl
from SARS-CoV-2 binds to the 40S ribosomal subunit, resulting in shutdown of
mRNA translation both in vitro and in cells. Structural analysis by cryo—electron
microscopy (cryo—EM) of in vitro reconstituted Nspl-40S and various native Nspl-—
40S and -80S complexes revealed that the Nspl C terminus binds to and obstructs
the mRNA entry tunnel. Thereby, Nspl effectively blocks RIG-I-dependent innate
immune responses that would otherwise facilitate clearance of the infection

Thus, the structural characterization of the inhibitory mechanism of Nspl may

aid structure—based drug design against SARS— CoV-2.
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Abstract:

COVID-19 can lead to life—threatening acute respiratory failure, characterized
by simultaneous increase in inflammatory mediators and viral load. The underlying
cellular and molecular mechanisms remain unclear. We performed single—cell RNA-
sequencing to establish an exhaustive high-resolution map of blood antigen—
presenting cells (APC) in 7 COVID-19 patients with moderate or severe pneumonia,
at day-1 and day—4 post—admission, and two healthy donors. We generated a unique
dataset of 31,513 high quality APC, including monocytes and rare dendritic cell
(DC) subsets. We uncovered multiprocess and previously unrecognized defects in
anti-viral immune defense in specific APC compartments from severe patients: i)
increase of pro—apoptotic genes exclusively in pDC, which are key effectors of
antiviral immunity, ii) sharp decrease of innate sensing receptors, TLR7 and
DHX9, in pDC and cDC1, respectively, iii) down-regulation of antiviral effector
molecules, including Interferon stimulated genes (ISG) in all monocyte subsets
and iv) decrease of MHC class II-related genes, and MHC class Il transactivator
(CIITA) activity in cDC2, suggesting a viral inhibition of antigen presentation.
These novel mechanisms may explain patient aggravation and suggest strategies to

restore defective immune defense.
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Fig. 3 Selected new features of the SARS-CoV-2 prefusion S trimer.

(A) N-terminal segment of S protein. The N terminus is at residue Glnl4 after cleavage of the signal
peptide. Cysl15 forms a disulfide bond with Cys136. We observed good density for the N-linked glycan
at Asnl7. (B) A segment immediately downstream of the fusion peptide, while disordered in the
stabilized soluble S ectodomain trimer structure, forms a tightly packed structure, designated FPPR for
the fusion peptide proximal region, abutting CTD1. The newly identified FPPR structure would clash
with CTD1 in the RBD up conformation. Various domains are shown in the color scheme in Fig. 2B. The
structure of the soluble S trimer with one RBD in the up conformation (PDB ID: 6vyb) is shown in gray.
In the box, a close-up view of the FPPR with adjacent fusion peptide in both surface representation and
stick model. (C) The SARS-CoV-2 prefusion S trimer, viewed along the threefold axis, is superposed on
the structure of the stabilized soluble S ectodomain trimer in the closed conformation with all three RBDs
in the down conformation (PDB ID: 6vxx). While the S2 region is well aligned, there is a significant
shift (e.g., ~12A between two Alal23 residues) in S1. (D) Impact of the proline mutations introduced at
residues 986 and 987 to stabilize the prefusion conformation. K986P mutation removes a salt bridge

between Lys986 of one protomer and either Asp427 or Asp428 of another protomer in the trimer interface.

Abstract:
Intervention strategies are urgently needed to control the SARS-CoV-2 (severe
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acute respiratory syndrome coronavirus 2) pandemic. The trimeric viral spike (S)
protein catalyzes fusion between viral and target cell membranes to initiate
infection. Here we report two cryo—EM structures, derived from a preparation of
the full-length S protein, representing its prefusion (2.9A resolution) and
postfusion (3.0A resolution) conformations, respectively. The spontaneous
transition to the postfusion state is independent of target cells. The prefusion
trimer has three receptor-binding domains clamped down by a segment adjacent to
the fusion peptide. The postfusion structure is strategically decorated by N-
linked glycans, suggesting possible protective roles against host immune
responses and harsh external conditions. These findings advance our understanding

of SARS-CoV-2 entry and may guide development of vaccines and therapeutics
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Fig. 2. Single-particle cryo-EM analysis and model building of the FSE. a. Reference-free 2D class
averages. b. Gold standard FSC plots calculated in Relion. ¢. Reconstructed cryo-EM map in three
different views. d. Secondary structure of the FSE as determined by 1D SHAPE chemical mapping. e.
Top 10 tertiary structures of the FSE as determined by autoDRRAFTER using the secondary structure
from (c), where equivalent structural elements are indicated. These 10 top scoring models had a mean
pairwise root mean squared deviation of 5.68 A, resulting in an estimated accuracy of 5.9 A based on the
previously determined linear relationship. f. A ring formed by the second strand of Stem 1 with Stems 2
and 3 and J3/2, into which the first strand of Stem 1 threads to form a topologically constrained tertiary
fold

Abstract:

Drug discovery campaigns against Severe Acute Respiratory Syndrome Coronavirus
2 (SARS—CoV-2) are beginning to target the viral RNA genome. The frameshift
stimulation element (FSE) of the SARS—CoV-2 genome is required for balanced
expression of essential viral proteins and is highly conserved, making it a
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potential candidate for antiviral targeting by small molecules and
oligonucleotides. To aid global efforts focusing on SARS-CoV-2 frameshifting, we
report exploratory results from frameshifting and cellular replication
experiments with locked nucleic acid (LNA) antisense oligonucleotides (ASOs),
which support the FSE as a therapeutic target but highlight difficulties in
achieving strong inactivation. To understand current limitations, we applied
cryogenic electron microscopy (cryo—EM) and the Ribosolve pipeline to determine
a three—dimensional structure of the SARS-CoV-2 FSE, validated through an RNA
nanostructure tagging method. This is the smallest macromolecule (88 nt; 28 kDa)
resolved by single—particle cryo-EM at subnanometer resolution to date. The
tertiary structure model, defined to an estimated accuracy of 5.9 A, presents a
topologically complex fold in which the 5’ end threads through a ring formed
inside a three—stem pseudoknot. Our results suggest an updated model for SARS-—
CoV-2 frameshifting as well as binding sites that may be targeted by next

generation ASOs and small molecules
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The impact of mutations in SARS-CoV-2 spike on viral infectivity and antigenicity
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Highlights

Over 100 mutations were selected for analyses on their infectivity and

antigenicity

*The dominant D614G itself and combined with other mutations are more infectious
*Ablation of both N331 and N343 glycosylation at RBD drastically reduced
infectivity

*Ten mutations such as N234Q, L452R, A475V, V483A was markedly resistant to some
mAbs
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The landscape of SARS-CoV-2 RNA modifications
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Abstract:

In 2019 the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) caused
the first documented cases of severe lung disease COVID-19. Since then, SARS—
CoV—-2 has been spreading around the globe resulting in a severe pandemic with
over 500.000 fatalities and large economical and social disruptions in human
societies. Gaining knowledge on how SARS-Cov-2 interacts with its host cells and
causes COVID-19 is crucial for the intervention of novel therapeutic strategies.
SARS—-CoV-2, like other coronaviruses, is a positive—strand RNA virus. The viral
RNA is modified by RNA-modifying enzymes provided by the host cell. Direct RNA
sequencing (DRS) using nanopores enables unbiased sensing of canonical and
modified RNA bases of the viral transcripts. In this work, we used DRS to
precisely annotate the open reading frames and the landscape of SARS—CoV-2 RNA
modifications. We provide the first DRS data of SARS-CoV-2 in infected human
lung epithelial cells. From sequencing three isolates, we derive a robust
identification of SARS—CoV-2 modification sites within a physiologically relevant
host cell type. A comparison of our data with the DRS data from a previous SARS—
CoV-2 isolate, both raised in monkey renal cells, reveals consistent RNA
modifications across the viral genome. Conservation of the RNA modification
pattern during progression of the current pandemic suggests that this pattern is
likely essential for the life cycle of SARS-CoV-2 and represents a possible

target for drug interventions
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The PRRA insert at the S1/S2 site modulates cellular tropism of SARS—-CoV-2 and

ACE2 usage by the closely related Bat ralTG13
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Abstract:

Biochemical and structural analyses suggest that SARS-CoV-2 is well-adapted to
infecting human and the presence of four residues (PRRA) at the S1/S2 site within
the Spike protein may lead to unexpected tissue or host tropism. Here we report
that SARS-CoV-2 efficiently utilized ACE2 of 9 species except mouse to infect
293T cells. Similarly, pseudoviruses bearing spike protein derived from either
the bat raTG1l3 or pangolin GX, two closely related animal coronaviruses, utilized
ACE2 of a diverse range of animal species to gain entry. Removal of PRRA from
SARS-CoV-2 Spike displayed distinct effects on pseudoviral entry into different
cell types. Strikingly, insertion of PRRA into the raTGl3 Spike selectively
abrogated the usage of horseshoe bat and pangolin ACE2 but conferred usage of
mouse ACE2 by the relevant pseudovirus to enter cells. Together, our findings
identified a previously unrecognized effect of the PRRA insert on SARS-CoV-2 and
raTG1l3 spike proteins
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Abstract:

Vaccine and antiviral development against SARS-CoV-2 infection or COVID-19
disease currently lacks a validated small animal model. Here, we show that
transgenic mice expressing human angiotensin converting enzyme 2 (hACE2) by the
human cytokeratin 18 promoter (K18 hACE2) represent a susceptible rodent model.
K18 hACE2-transgenic mice succumbed to SARS-CoV-2 infection by day 6, with virus
detected in lung airway epithelium and brain. K18 ACE2-transgenic mice produced
a modest TH1/2/17 cytokine storm in the lung and spleen that peaked by day 2,
and an extended chemokine storm that was detected in both lungs and brain. This
chemokine storm was also detected in the brain at day 4. K18 hACE2-transgenic
mice are, therefore, highly susceptible to SARS-CoV-2 infection and represent a
suitable animal model for the study of viral pathogenesis, and for identification
and characterization of vaccines (prophylactic) and antivirals (therapeutics)
for SARS—CoV-2 infection and associated severe COVID-19 disease.
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Abstract:

Importance

The coronavirus disease 2019 (COVID-19) pandemic, due to the novel severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused a worldwide sudden
and substantial increase in hospitalizations for pneumonia with multiorgan
disease. This review discusses current evidence regarding the pathophysiology,
transmission, diagnosis, and management of COVID—-19.

Observations

SARS—-CoV-2 1is spread primarily via respiratory droplets during close face—to—
face contact. Infection can be spread by asymptomatic, presymptomatic, and
symptomatic carriers. The average time from exposure to symptom onset is 5 days,
and 97. 5% of people who develop symptoms do so within 11.5 days. The most common
symptoms are fever, dry cough, and shortness of breath. Radiographic and
laboratory abnormalities, such as lymphopenia and elevated lactate dehydrogenase,
are common, but nonspecific. Diagnosis is made by detection of SARS—CoV-2 via

reverse transcription polymerase chain reaction testing, although false—negative
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test results may occur in up to 20% to 67% of patients; however, this is dependent
on the quality and timing of testing. Manifestations of COVID-19 include
asymptomatic carriers and fulminant disease characterized by sepsis and acute
respiratory failure. Approximately 5% of patients with COVID-19, and 20% of those
hospitalized, experience severe symptoms necessitating intensive care. More than
75% of patients hospitalized with COVID-19 require supplemental oxygen. Treatment
for individuals with COVID-19 includes best practices for supportive management
of acute hypoxic respiratory failure. Emerging data indicate that dexamethasone
therapy reduces 28-day mortality in patients requiring supplemental oxygen
compared with usual care (21.6% vs 24.6%; age—adjusted rate ratio, 0.83 [95% CI,

0.74-0.92]) and that remdesivir improves time to recovery (hospital discharge or
no supplemental oxygen requirement) from 15 to 11 days. In a randomized trial of
103 patients with COVID-19, convalescent plasma did not shorten time to recovery.

Ongoing trials are testing antiviral therapies, immune modulators, and
anticoagulants. The case—fatality rate for COVID-19 varies markedly by age,

ranging from 0.3 deaths per 1000 cases among patients aged 5 to 17 years to 304.9
deaths per 1000 cases among patients aged 85 years or older in the US. Among
patients hospitalized in the intensive care unit, the case fatality is up to 40%.

At least 120 SARS-CoV-2 vaccines are under development. Until an effective
vaccine is available, the primary methods to reduce spread are face masks, social
distancing, and contact tracing. Monoclonal antibodies and hyperimmune globulin
may provide additional preventive strategies

Conclusions and Relevance

As of July 1, 2020, more than 10 million people worldwide had been infected with
SARS—-CoV-2. Many aspects of transmission, infection, and treatment remain unclear.
Advances in prevention and effective management of COVID-19 will require basic
and clinical investigation and public health and clinical interventions
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Integrative Vectors for Regulated Expression of SARS—-CoV-2 Proteins Implicated
in RNA Metabolism
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Abstract:

Infection with SARS-CoV-2 is expected to result in substantial reorganization of

host cell RNA metabolism. We identified 14 proteins that were predicted to
interact with host RNAs or RNA binding proteins, based on published data for
SARS-CoV and SARS-CoV-2. Here, we describe a series of affinity—tagged and codon-

optimized expression constructs for each of these 14 proteins. Each viral gene
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was separately tagged at the N-terminus with Flag-His8, the C—terminus with His8-
Flag, or left untagged. The resulting constructs were stably integrated into the
HEK293 Flp—In TREx genome. Each viral gene was expressed under the control of an
inducible Tet-On promoter, allowing expression levels to be tuned to match
physiological conditions during infection. Expression time courses were
successfully generated for most of the fusion proteins and quantified by western
blot. A few fusion proteins were poorly expressed, whereas others, including
Nspl, Nspl2, and N protein, were toxic unless care was taken to minimize
background expression. All plasmids can be obtained from Addgene and cell lines
are available. We anticipate that availability of these resources will facilitate

a more detailed understanding of coronavirus molecular biology.
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Highlights:

China’ s response shows the importance of domestic research and public health

capacity.

A second lesson is that a robust foundation of research cannot guarantee effective
control without strong toplevel political commitment to use science to tackle
the outbreak decisively

Third, achieving rapid and effective implementation of control measures for

COVID-19 requires broad community engagement
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