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CORONAVIRUS CASCADE

One estimate suggests that more than 200,000
coronavirus-related journal articles and preprints had
been published by early December.
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*Estimates differ depending on search terms, database coverage, and definitions of
what counts as a scientific article: some preprints were posted on multiple sites online.

H. Else. Nature. 2020;558:553.
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A. Desmond. N Engl J Med. 2021; 384:1081-3
https://www.nejm.org/doi/full/10.1056/NEJMp2034334
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Direct gene transfer into mouse muscle in vivo

JA Wolff, RW Malone, P Williams, W Chong, G Acsadi, A Jani, PL Felgner
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7, Issue 4949, pp. 1465-1468
0.1126/science. 1690918

Article

Abstract

RNA and DNA expression vectors containing genes for chloramphenicol acetyltransferase,
luciferase, and beta-galactosidase were separately injected into mouse skeletal muscle in
vivo. Protein expression was readily detected in all cases, and no special delivery system was
required for these effects. The extent of expression from both the RNA and DNA constructs
was comparable to that obtained from fibroblasts transfected in vitro under optimal
conditions. In situ cytochemical staining for beta-galactosidase activity was localized to
muscle cells following injection of the beta-galactosidase DNA vector. After injection of the
DNA luciferase expression vector, luciferase activity was present in the muscle for at least 2
months.
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Suppression of RNA Recognition by Toll-like
Receptors: The Impact of Nucleoside
Modification and the Evolutionary Origin of RNA
Katalin Kariké 1 & B, Michael Buckstein 2, Houping Ni 2, Drew Weissman 2

Show more ~~
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Summary

DNA and RNA stimulate the mammalian innate immune system through activation
of Toll-like receptors (TLRs). DNA containing methylated CpG motifs, however, is
not stimulatory. Selected nucleosides in naturally occurring RNA are also
methylated or otherwise modified, but the immunomodulatory effects of these
alterations remain untested. We show that RNA signals through human TLR3,
TLR7, and TLRS, but incorporation of modified nucleosides m5>C, m64A, m5U, s2U,
or pseudouridine ablates activity. Dendritic cells (DCs) exposed to such modified
RNA express significantly less cytokines and activation markers than those treated
with unmodified RNA. DCs and TLR-expressing cells are potently activated by
bacterial and mitochondrial RNA, but not by mammalian total RNA, which is
abundant in modified nucleosides. We conclude that nucleoside modifications
suppress the potential of RNA to activate DCs. The innate immune system may
therefore detect RNA lacking nucleoside modification as a means of selectively

responding to bacteria or necrotic tissue.
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Mutation of SARS-CoV-2: current variants of concern

8 February 2021

Mutations of SARS-CoV-2 that cause COVID-19 have been observed globally.

Viruses, in particular RNA viruses such as coronaviruses, constantly evolve through

mutations, and while most will not have a significant impact, some mutations may

provide the virus with a selective advantage such as increased transmissibility.

Such mutations are cause for concern and need to be monitored closely.

Name: VOC 202012/01
Lineage: B.1.1.7
First detected: Sept 2020

Country of first detection:
United Kingdom

First detected in EU/EEA:
9 Nov 2020

Concern:

increased transmissibility
and possible increased
severity

#COVID19

Learn more in the latest risk assessment by ECDC on SARS-CoV-2 variants of concern http://bit.ly/RRAVariants1
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Country of first detection:
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vaccine effectiveness

Name: P.1

Lineage: P.1

First detected: Dec 2020

Country of first detection:
Brazil

First detected in EU/EEA:
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Mutation of SARS-CoV-2: current variants of concern

8 February 2021

Mutations of SARS-CoV-2 that cause COVID-19 have been observed globally.
Viruses, in particular RNA viruses such as coronaviruses, constantly evolve through
mutations, and while most will not have a significant impact, some mutations may
provide the virus with a selective advantage such as increased transmissibility.

Such mutations are cause for concern and need to be monitored closely.
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Nuevos productos en investigacion i

OMS, investigacion en
72 vacunas en curso
M Seriesl W Series2

67

Candidatos en estudio: 272

53 e 86 en fase clinica
186 en fase preclinica

86 candidatos a vacunas en
investigacion clinica

e 262 estudios registrados
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Draft landscape and tracker of COVID-
19 candidate vaccines
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mRNA vaccines — anew erain vaccinology
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« Recentimprovements in mRNA vaccines act to increase protein translation, modulate ‘ ‘

innate and adaptive immunogenicity and improve delivery.

» mRNA vaccines have elicited potent immunity against infectious disease targets in o 0 o/e oinie
animal models of influenza virus, Zika virus, rabies virus and others, especially in recent
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» Diverse approaches to mRNA cancer vaccines, including dendritic cell vaccines and C—

various types of directly injectable mRNA, have been employed in numerous cancer
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The COVID-19 pandemic is @ shocking reminder of how our world would look in the
absence of vaccination. Fortunately, new technologies, the pace of understanding new and

existing pathogens, and the increased knowledge of the immune system allow us today to Sign up for the PNAS Highlights newsletter to
get in-depth stories of science sent to your
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fast-tracked by the urgency of COVID-19 may also be the answer for other health priorities,
such as antimicrobial resistance, chronic infections, and cancer, that the post-COVID-19 Enter Email Address

‘world will urgently need to face. This perspective analyzes the way COVID-19 is
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