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BE$z: https://covid19.who.int/
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Cumulative confirmed COVID-19 cases

The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited testing.
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Daily new confirmed COVID-19 cases

Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the
main reason for that is limited testing.
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SARS—CoV and SARS—-CoV-2 are transmitted through the air between ferrets over
more than one meter distance
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4. FEREBATIEN KA S B RE AR E o SARS-CoV-2 FiARIFFEB UL BT BT 5T
Prevalence of SARS-CoV-2 antibodies in a large nationwide sample of patients on
dialysis in the USA: a cross—sectional study

JPE: lancet
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3.9 [95% CI 3.4-4.61F12.3[1.9 — 2.6]) . 5EAEERIRA FIE T 30 Js B
bt EAEAE N %8 B o v o3 A 80 s RO BA = 180 (10. 3[8. 7-12. 2]) » 2020 4 3 H
1, i A R, TAED )b 1 2220 5%, 5 2020 4 7 F IS FHE AR FEAR (0. 4[0. 3-0. 51)
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Abstract

Methods For this cross—sectional study, in partnership with a central laboratory
that receives samples from approximately 1300 dialysis facilities across the USA,
using a spike protein receptor binding domain total antibody chemiluminescence
assay (100% sensitivity, 99.8% specificity). We extracted data on age, sex, race
and ethnicity, and residence and facility ZIP codes from the anonymised
electronic health records, linking patient—level residence data with cumulative
and daily cases and deaths per 100 000 population and with nasal swab test

positivity rates. We standardised prevalence estimates according to the overall
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US dialysis and adult population, and present estimates for four prespecified
strata (age, sex, region, and race and ethnicity).

Findings The sampled population had similar age, sex, and race and ethnicity
distribution to the US dialysis population, with a higher proportion of older
people, men, and people living in majority Black and Hispanic neighbourhoods
than in the US adult population. Seroprevalence of SARS-CoV-2 was 8.0% (95% CI
7.7-8.4) in the sample, 8.3% (8.0-8.6) when standardised to the US dialysis
population, and 9.3% (8.8-9.9) when standardised to the US adult population.
When standardised to the US dialysis population, seroprevalence ranged from 3. 5%
(3.1-3.9) in the west to 27.2% (25.9-28.5) in the northeast. Comparing
seroprevalent and case counts per 100 000 population, we found that 9.2% (8.7 -
9.8) of seropositive patients were diagnosed. When compared with other measures
of SARS-CoV-2 spread, seroprevalence correlated best with deaths per 100 000
population (Spearman’ s p=0.77). Residents of non-Hispanic Black and Hispanic
neighbourhoods experienced higher odds of seropositivity (odds ratio 3.9 [95% CI
3.4-4.6] and 2.3 [1.9-2.6], respectively) compared with residents of
predominantly nonHispanic white neighbourhoods. Residents of neighbourhoods in
the highest population density quintile experienced increased odds of
seropositivity (10.3 [8.7 -12.2]) compared with residents of the lowest density
quintile. County mobility restrictions that reduced workplace visits by at least
5% in early March, 2020, were associated with lower odds of seropositivity in
July, 2020 (0.4 [0.3-0.5]) when compared with a reduction of less than 5%.
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Multi-organ impairment in low-risk individuals with long COVID

UE: medRxiv

KA A 2020-10-16

E4Z: https://www.medrxiv.org/content/10.1101/2020.10.14.20212555v1
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5t SARS-CoV—2 JBf YL TE 2 4F NI SEREPZOR N FE R e K. B RTIIRTE F 2 45
TEBRBE R B SS R AT RS2 B4 o Rk, K COVID (long COVID, JEYLfEEIRFRLE =
ANHD SRS MK 2 288 B 152 i A PPl

T XS SARS-CoV-2 JE B f5 H LR AN HEAT T — TFREEE RIS T - A1 XU
WELERT 9T . IR bRifELL A% (EQ-5D-5L, Dyspnoea—12) . I HEF & = MEIL R A% KT hE
ARFIZSE DIRE GOy il B FS B B EATVRAS, AR IR e SO e s A 2 S8 E AR
ZEH. 2020 4 4 HE 9 H, 201 NCFHER 44 % (SD N 11.0 %), T0%N LM, 8T%AH
N5 3L%NEES N 1) 1E SARS-CoV-2 & GY 5 5 il 7 vl (7K 140 X, IQR  105-160 K J H
BUEAR) o BEAEZ 1 B3 28 (HERE - 20%, 1y I < 6% ; B R A7 - 2% ; Co lIEA98 073 26 (4%) eIk, W
A O18% NG COVID-19 TRt . 57 (98%) « UL (88%) « WRIE A X (87%) H1L I
(83%) A& 5 WIS REIR o Ao 240 (92%) FE W R 40 (73%) FEIRIRH WL, 42% NF
10 AL _SEMR o O (32%) « Fili (33%) « 'BFAE (12%) « FFAE (10%) « MR (17%) FARAE (6%) 2746
BREEREDU . BA T (66% F 2 2 B (25%) , 5 COVID-19 B XU & 3 AH 9%
(p<0. 05) .

i RE: MEAFFEERIFR . AR AR, KZ 70 AL E X H I SARS-CoV-2 JER Ui
RUMNH G, — DA E BB XA COVID Bt i da A g2, i B
A G HORE I AR e N R AR RS 1 2 3 T A S AR AT 520

Abstract

Background: Severe acute respiratory syndrome—coronavirus 2 (SARS—CoV-2)
infection has disproportionately affected older individuals and those with
underlying medical conditions. Research has focused on short—term outcomes in
hospital, and single organ involvement. Consequently, impact of long COVID
(persistent symptoms three months post—infection) across multiple organs in low—
risk individuals is yet to be assessed.

Methods: An ongoing prospective, longitudinal, two—centre, observational study
was performed in individuals symptomatic after recovery from acute SARS-CoV-2
infection. Symptoms and organ function (heart, lungs, kidneys, liver, pancreas

spleen) were assessed by standardised questionnaires (EQ-5D-5L, Dyspnoea-12),
blood investigations and quantitative magnetic resonance imaging, defining single
and multi-organ impairment by consensus definitions

Findings: Between April and September 2020, 201 individuals (mean age 44 (SD
11.0) years, 70% female, 87% white, 31% healthcare workers) completed assessments
following SARS-CoV-2 infection (median 140, IQR 105-160 days after initial
symptoms). The prevalence of pre—existing conditions (obesity: 20%, hypertension:
6%; diabetes: 2%: heart disease: 4%) was low, and only 18% of individuals had
been hospitalised with COVID-19. Fatigue (98%), muscle aches (88%),
breathlessness (87%), and headaches (83%) were the most frequently reported
symptoms. Ongoing cardiorespiratory (92%) and gastrointestinal (73%) symptoms
were common, and 42% of individuals had ten or more symptoms. There was evidence
of mild organ impairment in heart (32%), lungs (33%), kidneys (12%), liver (10%),
pancreas (17%), and spleen (6%). Single (66%) and multi-organ (25%) impairment
was observed, and was significantly associated with risk of prior COVID-19
hospitalisation (p<0.05).
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Interpretation: In a young, low-risk population with ongoing symptoms, almost
70% of individuals have impairment in one or more organs four months after
initial symptoms of SARS-CoV-2 infection. There are implications not only for
burden of long COVID but also public health approaches which have assumed low

risk in young people with no comorbidities

7. SARS-CoV-2 B ZNEERE, B3I, A&, EEREANEMHER, ERidb
A SR

Medium—term effects of SARS—CoV-2 infection on multiple vital organs, exercise

capacity, cognition, quality of life and mental health, post—hospital discharge

Jeys: medRxiv

KA IR 2020-10-18

BEEE: https://www. medrxiv. org/content/10. 1101/2020. 10. 15. 20205054v1

#—1E#: Betty Raman, DPhil

#IN/EE . Betty Raman, DPhil

HIAAEZ B A7: Division of Cardiovascular Medicine, Radcliffe Department of

Medicine, National Institute for Health Research (NIHR) Oxford Biomedical

Research Centre (BRC), University of Oxford, Oxford, United Kingdom
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Abstract:

Background The medium—term effects of Coronavirus disease (COVID-19) on multiple

organ health, exercise capacity, cognition, quality of life and mental health

are poorly understood

Methods Fifty—eight COVID-19 patients post—hospital discharge and 30 comorbidity—

matched controls were prospectively enrolled for multiorgan (brain, lungs, heart,

liver and kidneys) magnetic resonance imaging (MRI), spirometry, six-minute walk
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test, cardiopulmonary exercise test (CPET), quality of life, cognitive and mental
health assessments.

Findings At 2-3 months from disease—-onset, 64% of patients experienced persistent
breathlessness and 55% complained of significant fatigue. On MRI, tissue signal
abnormalities were seen in the lungs (60%), heart (26%), liver (10%) and kidneys
(29%) of patients. COVID-19 patients also exhibited tissue changes in the
thalamus, posterior thalamic radiations and sagittal stratum on brain MRI and
demonstrated impaired cognitive performance, specifically in the executive and
visuospatial domain relative to controls. Exercise tolerance (maximal oxygen
consumption and ventilatory efficiency on CPET) and six—minute walk distance
(405+118m vs 517+106m in controls, p<0.0001) were significantly reduced in
patients. The extent of extra—pulmonary MRI abnormalities and exercise tolerance
correlated with serum markers of ongoing inflammation and severity of acute
illness. Patients were more likely to report symptoms of moderate to severe
anxiety (35% versus 10%, p=0.012) and depression (39% versus 17%, p=0.036) and
significant impairment in all domains of quality of life compared to controls
Interpretation A significant proportion of COVID-19 patients discharged from
hospital experience ongoing symptoms of breathlessness, fatigue, anxiety,
depression and exercise limitation at 2-3 months from disease—onset. Persistent
lung and extra-pulmonary organ MRI findings are common. In COVID-19 survivors,
chronic inflammation may underlie multiorgan abnormalities and contribute to

impaired quality of life

8. LGxfHELIMHL, COVID-19 REHHNFBFE

Cognitive deficits in people who have recovered from COVID-19 relative to
controls: An N=84, 285 online study

UE: medRxiv

KA A 2020-10-21

BEHE: https://www. medrxiv. org/content/10. 1101/2020. 10. 20. 20215863v1

H—1E#& . Adam Hampshire

WIN/EE . Adam Hampshire

AR B G FEAS i [ B T AR
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Abstract:

Case studies have revealed neurological problems in severely affected COVID-19
patients. However, there is little information regarding the nature and broader

prevalence of cognitive problems postinfection or across the full spread of
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severity. We analysed cognitive test data from 84, 285 Great British Intelligence
Test participants who completed a questionnaire regarding suspected and
biologically confirmed COVID-19 infection. People who had recovered, including
those no longer reporting symptoms, exhibited significant cognitive deficits
when controlling for age, gender, education level, income, racial—ethnic group
and pre—existing medical disorders. They were of substantial effect size for
people who had been hospitalised, but also for mild but biologically confirmed
cases who reported no breathing difficulty. Finer grained analyses of performance

support the hypothesis that COVID-19 has a multi—system impact on human cognition.

9. Xt—FhAeHHRIEZE P II4 K SARS-CoV-2 Spike EH HILEM AT

Structural analysis of full-length SARS-CoV-2 spike protein from an advanced
vaccine candidate

8 H 14 HE 23 SFARER ZWF T TREN A . 2 F 78 rp B2 B Y H 138 [ 5 BL 22 JH ) Novavax
AT, AE9 RN T =Mk AR5 .

JRSCEERE: hitps://science.sciencemag.org/content/early/2020/10/19/science.abe 1502
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Pfizer CEO Anticipates EUA for COVID-19 Vaccine in Late November

KA E: 2020. 10. 16

NOE O#E # . https://www. biospace. com/article/pfizer—ceo—anticipates—eua—for—
vaccine—in-late—november/
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Abstract

Pfizer will not seek Emergency Use Authorization (EUA) for its COVID-19 vaccine
until the end of November even if the readout from a Phase III study expected
later this month is positive

Pfizer Chief Executive Officer Albert Bourla posted an open letter on the
company’ s website explaining three key metrics the experimental vaccine for the
novel coronavirus must meet before the company and its partner, Germany’ s
BioNTech will seek EUA. The vaccine must be effective in preventing COVID-19 in
at least a majority of vaccinated patients. Bourla also stressed that the vaccine
must meet safety standards. The third metric is the companies must demonstrate

they can consistently manufacture the vaccine while meeting quality control
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standards.

11. 32 FDA T 22 HHtt#E T Veklury (BRAEFE=H) ¥6)7 COVID-19—3 T H 2 & A
Bl
FDA’ s approval of Veklury (remdesivir) for the treatment of COVID-19—The

Science of Safety and Effectiveness

SkJE: FDA
KA A]: 2020-10-22
B

https://www.fda.gov/drugs/drug-safety-and-availability/fdas-approval-veklury-remdesivir-
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--:Today, FDA approved Veklury (remdesivir), the first drug approved to treat

COVID-19, for use in adults and pediatric patients 12 years of age and older and
weighing at least 40 kg (about 88 pounds) requiring hospitalization.
This approval does not include the entire population that had been authorized to

use Veklury under a mechanism called emergency use authorization (EUA), which

is not the same as approval. FDA also revised the EUA for Veklury, originally
issued on May 1, 2020, to permit the drug’ s use for treatment of suspected or
laboratory confirmed COVID-19 in hospitalized pediatric patients weighing 3.5 kg
to less than 40 kg or hospitalized pediatric patients less than 12 years of
age weighing at least 3.5 kg
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Efficacy of Tocilizumab in Patients Hospitalized with Covid-19
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Melatonin 1is significantly associated with survival of intubated COVID-19

patients
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Dozens to be deliberately infected with coronavirus in UK ‘human challenge’
trials

Jeys: Nature News
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Abstract:

Young, healthy people will be intentionally exposed to the virus responsible for
COVID-19 in a first-of-its kind ‘human challenge trial’ , the UK government and
a company that runs such studies announced on 20 October. The experiment, set to
begin in January in a London hospital if it receives final regulatory and ethical

approval, aims to accelerate the development of vaccines that could end the
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pandemic.
Human challenge trials have a history of providing insight into diseases such as
malaria and influenza. The UK trial will try to identify a suitable dose of the
SARS-CoV-2 virus that could be used in future vaccine trials. But the prospect
of deliberately infecting people — even those at low risk of severe disease —
with SARS-CoV-2, a deadly pathogen that has few proven treatments, is uncharted
medical and bioethical territory.
The precise design of the study has not been finalized. But it is likely that a
small number of participants will receive a very low dose of a SARS-CoV-2
‘challenge strain’ derived from a currently circulating virus and grown under
stringent conditions. If none or few of the participants become infected, the
researchers will seek permission from an independent safety monitoring board to
expose participants to higher doses. This process will be repeated until
researchers identify a dose that infects most of those exposed, says Catchpole
Catchpole says that his team will take every precaution against participants in
the initial trial developing severe disease. Volunteers will be treated with an
antiviral, such as remdesevir, once a nasal swab gives a positive result for
SARS—-CoV-2 genetic material. In addition to age and health, participants will be
screened for risk factors that have been associated with severe COVID-19.
Selecting participants at the lowest risk is the most important safety step in
running a challenge trial, says Matt Memoli, an infectious—disease physician and
virologist at the US National Institute of Allergy and Infectious Diseases (NIAID)
in Bethesda, Maryland. “Once you’ ve given that virus to the person, anything’
s possible,” he says. “You can’ t control it, you can only react to it.” It
will aim to recruit around 500 participants altogether, Open Orphan typically
pays volunteers around £4, 000 for their time, says Catchpole
Ethical issues
There is a concern that people will participate for the money without appreciating
the risks, says Nir Eyal, a bioethicist at Rutgers University in New Brunswick,
New Jersey, who has argued that COVID-19 challenge trials can be run safely and
ethically. But a well-designed online course, for instance, could ensure

participants understand the risks, he says
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Abstract:

Importance: There is a need to develop tools to differentiate COVID-19 from
bacterial pneumonia at the time of clinical presentation before diagnostic
testing is available

Objective: To determine if the Ferritin—to—Procalcitonin ratio (F/P) can be used
to differentiate COVID-19 from bacterial pneumonia.

Design: This case—control study compared patients with either COVID-19 or
bacterial pneumonia, admitted between March 1 and May 31, 2020. Patients with
COVID-19 and bacterial pneumonia co—infection were excluded. Setting: A
multicenter study conducted at three hospitals that included UCHealth and Phoebe
Putney Memorial Hospital in the United States, and Yichang Central People’ s
Hospital in China. Participants: A total of 242 cases with COVID-19 infection
and 34 controls with bacterial pneumonia.

Main Outcomes and Measures: The F/P in patients with COVID-19 or with bacterial
pneumonia were compared. Receiver operating characteristic analysis determined
the sensitivity and specificity of various cut—off F/P values for the diagnosis
of COVID-19 versus bacterial pneumonia.

Results Patients with COVID-19 pneumonia had a lower mean age (57.11 vs 64.4
years, p=0.02) and a higher BMI (30.74 vs 27.15 kg/m2, p=0.02) compared to
patients with bacterial pneumonia. Cases and controls had a similar proportion
of women (47% vs 53%, p=0.5) and COVID-19 patients had a higher prevalence of
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diabetes mellitus (32.6% vs 12%, p=0.01). The median F/P was significantly higher
in patients with COVID-19 (4037.5) compared to the F/P in bacterial pneumonia
(802, p<0.001). An F/P = 877 used to diagnose COVID-19 resulted in a sensitivity
of 85% and a specificity of 56%, with a positive predictive value of 93.2%, and
a likelihood ratio of 1.92. In multivariable analyses, an F/P = 877 was
associated with greater odds of identifying a COVID-19 case (OR: 11.27, CI: 4-
31.2, p<0.001).

Conclusions and Relevance: An F/P = 877 increases the likelihood of COVID-19
pneumonia compared to bacterial pneumonia. Further research is needed to
determine if obtaining ferritin and procalcitonin simultaneously at the time of
clinical presentation has improved diagnostic value. Additional questions include
whether an increased F/P and/or serial F/P associates with COVID-19 disease

severity or outcomes
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Safety and immunogenicity of an inactivated SARS-CoV-2 vaccine, BBIBP-CorV a

randomised, double-blind, placebo—controlled, phase 1/2 trial
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Abstract:

The inactivated SARS—-CoV-2 vaccine, BBIBP-CorV, is safe and well tolerated at

all tested doses in two age groups. Humoral responses against SARS—CoV-2 were

induced in all vaccine recipients on day 42. Two—dose immunisation with 4 npg
vaccine on days 0 and 21 or days 0 and 28 achieved higher neutralising antibody

titres than the single 8 uwg dose or 4 vg dose on days 0 and 14.
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Abstract:

BACKGROUND WHO expert groups recommended mortality trials in hospitalized COVID-
19 of four re—purposed antiviral drugs

METHODS Study drugs were Remdesivir, Hydroxychloroquine, Lopinavir (fixed-dose
combination with Ritonavir) and Interferon-B la (mainly subcutaneous; initially
with Lopinavir, later not). COVID-19 inpatients were randomized equally between
whichever study drugs were locally available and open control (up to 5 options:
4 active and local standard-of-care). The intent-to-treat primary analyses are
of in—hospital mortality in the 4 pairwise comparisons of each study drug vs its
controls (concurrently allocated the same management without that drug, despite
availability). Kaplan-Meier 28-day risks are unstratified; log-rank death rate
ratios (RRs) are stratified for age and ventilation at entry.

RESULTS In 405 hospitals in 30 countries 11,266 adults were randomized, with
2750 allocated Remdesivir, 954 Hydroxychloroquine, 1411 Lopinavir, 651 Interferon
plus Lopinavir, 1412 only Interferon, and 4088 no study drug. Compliance was 94—
96% midway through treatment, with 2-6% crossover. 1253 deaths were reported (at
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median day 8, IQR 4-14). Kaplan—Meier 28-day mortality was 12% (39% if already
ventilated at randomization, 10% otherwise). Death rate ratios (with 95% CIs and
numbers dead/randomized, each drug vs its control) were: Remdesivir RR=0.95
(0.81-1.11, p=0.50; 301/2743 active vs 303/2708 control), Hydroxychloroquine
RR=1.19 (0.89-1.59, p=0.23; 104/947 vs 84/906), Lopinavir RR=1.00 (0.79-1. 25,
p=0.97; 148/1399 vs 146/1372) and Interferon RR=1.16 (0.96-1.39, p=0.11; 243/2050
vs 216/2050). No study drug definitely reduced mortality (in unventilated
patients or any other subgroup of entry characteristics), initiation of
ventilation or hospitalisation duration. CONCLUSIONS These Remdesivir,
Hydroxychloroquine, Lopinavir and Interferon regimens appeared to have little or
no effect on hospitalized COVID-19, as indicated by overall mortality, initiation
of ventilation and duration of hospital stay. The mortality findings contain
most of the randomized evidence on Remdesivir and Interferon, and are consistent

with meta—analyses of mortality in all major trials
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Figure 2: LSFM is able to visualize SARS-CoV-2 infection in nasal turbinates within a high spatial
context. (A) The tissue structure of the nasal conchae (> 200mm?® 4 days post-infection) was
reconstructed using tissue autofluorescence (cyan) and is depicted as volumetric projection from three
viewing angles. Anatomical terms of location are provided for orientation. Edge length of grid squares =
2 mm. Total magnification = 1.26x. (B) Maximum intensity projections of the regions of interest (1-3)
highlighted in (A). SARS-CoV-2 infection is characterized by colocalization of both SARS-CoV-2 N
stainings (#1, green; #2, magenta) and results in white coloring (inset). Four distinct SARS-CoV-2
infection foci are highlighted (filled-in arrowhead [A1], outlined arrowhead [AS5], arrow [A7], and
asterisk). Foci will hereafter be referred to via their respective indicator or designation in square brackets.
Ranges of the MIPs in the z-dimension are provided above the respective image. MIP = maximum

intensity projection. Scale bar = 1 mm.
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Abstract:

The visualization of viral pathogens in infected tissues is an invaluable tool
to understand spatial virus distribution, localization, and cell tropism in vivo.
Commonly, virus—infected tissues are analyzed using conventional
immunohistochemistry in paraffin—embedded thin sections. Here, we demonstrate
the utility of volumetric three—dimensional (3D) immunofluorescence imaging using
tissue optical clearing and light sheet microscopy to investigate host—pathogen
interactions of pandemic SARS-CoV-2 in ferrets at a mesoscopic scale. The
superior spatial context of large, intact samples (> 150 mm3) allowed detailed
quantification of interrelated parameters like focus—to—focus distance or SARS-
CoV-2—infected area, facilitating an in—depth description of SARS-CoV-2 infection
foci. Accordingly, we could confirm a preferential infection of the ferret upper
respiratory tract by SARS-CoV-2 and emphasize a distinct focal infection pattern
in nasal turbinates. Conclusively, we present a proof-of—concept study for
investigating critically important respiratory pathogens in their spatial tissue
morphology and demonstrate the first specific 3D visualization of SARS-CoV-2

infection.
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Fig. 3. Comparative analysis of coronavirus-host interactomes. (A) Clustering analysis (k-means) of
interactors from SARS-CoV-2, SARS-CoV-1, and MERS-CoV weighted according to the average
between their MIST and Saint scores (interaction score K) and percentages of total interactions. Included
are only viral protein baits represented amongst all three viruses and interactions that pass the high-
confidence scoring threshold for at least one virus. Seven clusters highlight all possible scenarios of
shared versus unique interactions. (B) GO enrichment analysis of each cluster from A, with the top six
most significant terms per cluster. Color indicates -log10(q) and number of genes with significant (q<0.05;
white) or nonsignificant enrichment (q>0.05; grey) is shown. (C) Percentage of interactions for each
viral protein belonging to each cluster identified in A. (D) Correlation between protein sequence identity
and PPI overlap (Jaccard index) comparing SARS-CoV-2 and SARS-CoV-1 (blue) or MERS-CoV (red).
Interactions for PPI overlap are derived from the final thresholded list of interactions per virus. (E) GO
biological process terms significantly enriched (q<0.05) for all three virus PPIs with Jaccard index
indicating overlap of genes from each term for pairwise comparisons between SARS-CoV-1 and SARS-
CoV-2 (purple), SARS-CoV-1 and MERS-CoV (green) and SARS-CoV-2 and MERS-CoV (orange). (F)
Fraction of shared preys between orthologous (blue) versus non-orthologous (red) viral protein baits. (G)
Heatmap depicting overlap in PPIs (Jaccard index) between each bait from SARS-CoV-2 and MERS-
CoV. Baits in grey were not assessed, do not exist, or do not have highconfidence interactors in the
compared virus. Non-orthologous bait interactions are highlighted with a red square. GO = Gene
Ontology; PPI = protein-protein interaction; SARS2 = SARS-CoV-2; SARS1 = SARS-CoV-1; MERS =
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MERS-CoV.

Abstract:

The COVID-19 (Coronavirus disease—2019) pandemic, caused by the SARS—CoV-2
coronavirus, 1s a significant threat to public health and the global economy
SARS-CoV-2 1is closely related to the more lethal but less transmissible
coronaviruses SARS-CoV-1 and MERS—CoV. Here, we have carried out comparative
viral-human protein-protein interaction and viral protein localization analysis
for all three viruses. Subsequent functional genetic screening identified host
factors that functionally impinge on coronavirus proliferation, including Tom70,
a mitochondrial chaperone protein that interacts with both SARS—CoV-1 and SARS—
CoV-2 Orf9b, an interaction we structurally characterized using cryo—EM.
Combining genetically-validated host factors with both COVID-19 patient genetic
data and medical billing records identified important molecular mechanisms and

potential drug treatments that merit further molecular and clinical study.
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Genome-wide CRISPR screens reveal host factors critical for SARS-CoV-2
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Abstract:

Highlights

Developed monkey CRISPR library to screen pathogenic coronaviruses in Vero—E6
cells.

Screens identified genes that are SARS-CoV-2-, MERS-CoV-, and pan—coronavirus—
specific.

Therapeutic targets including SMARCA4 identified for SARS-CoV-2 infection.

HMGB1 is novel regulator of ACE2 expression and critical for viral entry.

Identification of host genes essential for SARS—CoV-2 infection may reveal novel
therapeutic targets and inform our understanding of COVID-19 pathogenesis. Here,
we performed genome-wide CRISPR screens in Vero—-E6 cells with SARS-CoV-2, MERS-—
CoV, bat coronavirus HKU5 expressing the SARS—CoV-1 spike, and VSV expressing
the SARS-CoV-2 spike. We identify known SARS—-CoV-2 host factors including the
receptor ACE2 and protease Cathepsin L. We additionally discovered pro-viral
genes and pathways including HMGB1 and the SWI/SNF chromatin remodeling complex
that are SARS-lineage and pan—coronavirus specific, respectively. We show HMGB1
regulates ACE2 expression and is critical for viral entry of SARS-CoV-2, SARS-—
CoV-1, and NL63. We also show that small molecule antagonists of identified gene
products inhibited SARS—-CoV-2 infection in monkey and human cells, demonstrating
the conserved role of these genetic hits across species. Together this identifies
potential therapeutic targets for SARS—CoV-2 and reveals SARS—lineage specific
and pan—coronavirus host factors that regulate susceptibility to highly

pathogenic coronaviruses
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Single—cell RNA-sequencing reveals dysregulation of molecular programs

associated with SARS-CoV-2 severity and outcomes in patients with chronic lung

disease
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Abstract

Rationale: Patients with chronic lung disease have an increased risk for severe
coronavirus disease—19 (COVID-19) and poor outcomes

Objectives: To identify molecular characteristics of diseased lung epithelial
and immune cells that may account for worse COVID-19 outcomes in patients with
chronic lung diseases

Methods: We analyzed the transcriptomes of 605,904 single cells isolated from
healthy (79 samples) and diseased human lungs (31 chronic obstructive pulmonary
disease (COPD), 82 idiopathic pulmonary fibrosis (IPF) and 18 non-IPF
interstitial lung disease samples).

Measurements and Main Results: Cellular distribution and relative expression of
SARS-CoV-2 entry factors (ACE2, TMPRSS2) was similar in disease and control lungs
Epithelial cells isolated from diseased lungs expressed higher levels of genes
linked directly to efficiency of viral replication and the innate immune response.
Unique ACE2-correlated gene sets were identified for each diagnosis group in the
type II alveolar cells. Diseased lungs have a significant increase in the
proportion of CD4, CD8 and NK cells compared to control lungs. Components of the
interferon pathway, the IL6 cytokine pathway and the major histocompatibility
complex (MHC) class II genes are upregulated in several diseased immune cell
types. These differences in inflammatory gene expression programs highlight how
chronic lung disease alters the inflammatory microenvironment encountered upon
viral exposure to the peripheral lung

Conclusions: Chronic lung disease is accompanied by changes in cell-type—specific
gene expression programs that prime the lung epithelium for and influence innate

and adaptive immune responses to SARS-CoV-2 infection.
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Is COVID-19 a perfect storm for Parkinson’ s disease?
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Abstract:

Three recent case reports describe the development of acute parkinsonism
following COVID-19. We discuss possible underlying cellular and molecular
mechanisms, and whether COVID-19 might be associated with elevated long—term

risk of Parkinson’ s disease
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Could certain COVID-19 vaccines leave people more vulnerable to the AIDS

virus?
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Abstract:

Certain COVID-19 vaccine candidates could increase susceptibility to HIV, warns

a group of researchers who in 2007 learned that an experimental HIV vaccine had
raised in some people the risk for infection with the AIDS virus. These concerns
have percolated in the background of the race for a vaccine to stem the
coronavirus pandemic, but now the researchers have gone public with a
“cautionary tale,” 1in part because trials of those candidates may soon begin
in locales that have pronounced HIV epidemics, such as South Africa.

Precisely how Merck’ s Ad5 vaccine increased the risk of HIV transmission in
STEP and Phambili remains murky. The Lancet editorial spells out several
possibilities, including dampening of HIV immunity, enhancing replication of the
AIDS virus, or setting up more target cells for it

In addition to the Adb COVID-19 vaccine candidates, several other leading
vaccines, including ones made by Johnson & Johnson and AstraZeneca/the University
of Oxford, use different adenoviruses as vectors. There’ s no evidence that any

of those adenoviruses increases the risks of an HIV infection.
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Use of adenovirus type—5 vectored vaccines: a cautionary tale
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Abstract:

Over a decade ago, we completed the Step and Phambili phase 2b studies that
evaluated an Ad5 vectored HIV-1 vaccine administered in three immunisations for
efficacy against HIV-1 acquisition. Both international studies found an increased
risk of HIV-1 acquisition among vaccinated men. The Step trial found that men
who were Ad5 seropositive and uncircumcised on entry into the trial were at
elevated risk of HIV-1 acquisition during the first 18 months of follow—up. A
similar increased risk of HIV infection was also observed in heterosexual men
who enrolled in the Phambili study. We are concerned that use of an Adb vector
for immunisation against severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) could similarly increase the risk of HIV-1 acquisition among men who
receive the vaccine. This important safety consideration should be thoroughly

evaluated before further development of Adb vaccines for SARS-CoV-2.



