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The woman
who
discovered
the first
coronavirus

June Almeida

1963



June Almeida discovered the
first human coronavirus - 1964

» Covid-19is a new iliness but it is caused by a coronavirus of the type first identified by Dr Almeida in
1964 at her laboratory in St Thomas's Hospital in London.

* ...running research at the common cold unit in Salisbury in Wiltshire by studying nasal washings
from volunteers... were able to grow quite a few common cold-associated viruses but not all of them.

» One sample B814 was from the nasal washings of a pupil at a boarding school in Surrey in 1960.

 Researchers found that they were able to transmit common cold symptoms to volunteers but they
were unable to grow it in routine cell culture. However, volunteer studies demonstrated its growth in
organ cultures = electron microscope.

» June Almeida who saw the virus particles in the specimens described them as like influenza
viruses but not exactly the same. She identified what became known as the first human coronavirus.

 The new discovery from strain B814 was written up in the British Medical Journal in 1965 and the
first photographs of what she had seen were published in the Journal of General Virology two
years later.

 DrTyrrell and Dr Aimeida, along with Prof Tony Waterson named virus as coronavirus because of
the crown or halo surrounding it on the viral image.

June Almeida died in 2007, at the age of 77



Coronavirus-2 genome
and Bad News Wrappead
in Protein.pdf



COVID-19 VS OTHER DISEASES

Estimates suggest the COVID-19 coronavirus is less deadly than the related
illnesses SARS or MERS, but more infectious (R_) than seasonal influenza.
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SYMPTOMS

Symptoms can range
from mild to severe, and
some people don'thave
any symptaoms at all. The
following symptoms
may appear 2-14 days
after exposure.®

PRIMARY SYMPTOMS:
+ Fever

+ Dry Cough

+ Fatigue

LESS COMMON
SYMPTOMS:

+ Diarrhea

+ Runny Nose

+ Sore Throat

+ Aches And Pains
Image: © Kateryna Kon/

Science Photo Library
via Getty

*This is based on what has been seen previously for the incubation period of similar viruses.



TRACKING SYMPTOMS

On 7 April, around 60% of app users who
tested positive for COVID-19 and reported
symptoms had lost their sense of smell.

= Anosmia (loss of smell) -~ Cough Fatigue
= Diarrhoea == Shortness of breath == Fever

Number of people
reporting each
combination of
symptoms

onature




Coronavirus
Entering and

Replicating in
a Host Cell
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transmission to
alternate host

transmission to
humans



https://doi.org/10.1002/chemv.202000018

SARS-CoV-2 causing the
current COVID-19 outbreak

« SARS-CoV-2 shares a strong homology with its better-
studied cousin SARS-CoV, responsible for an outbreak
of SARS (Severe Acute Respiratory Syndrome)
between 2002 and 2003

« MERS-CoV, another member of this genus, has
caused the Middle East respiratory syndrome (MERS)
first reported in 2012.

* Most coronaviruses are known to infect only non-
human species.
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: 2) The virus

mucous memhf"&m

starts replicating itself

(see Fig.3)
> Respiratory tr:
_ ﬁ*ﬂ is inflamed
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The total number and mass of
SARS'COV‘Z Vil‘iOnS — Sender et al., 2021

PNAS 118, €2024815118

 Each infected individual carries about 10 billion to 100
billion individual SARS-CoV-2 particles at the peak of
their infection.

« Each viral particle has a mass of 1 femtogram - each
person, at peak infection, carries about 1 microgram
to 10 micrograms of virus particles.



The total
number and

mass of SARS-
CoV-2 virions
— Sender et
al., 2021
PNAS 118,
e2024815118

tissue concentrations measurements
of virions in rhesus macaques

<
RNA copies per infectious
gram tissue units (TCIDsg)
(Munster et al. 2020; per gram tissue
Chandrashekar et al. 2020; (Rockx et al.)

Shan et al. 2020)

nasal mucosa
and pharynx
trachea and
bronchus

tonsil and @
lymph nodes Q.

105-10° RNA copies/g

10'-102 infectious units/g

10°-107 RNA copies/g

10'-102 infectious units/g

10°-107 RNA copies/g

10'-102 infectious units/g

X

X

X

extrapolation to human tissues
using their reference mass

(9]

human tissue
mass

~30g

~304g

~30g

estimated number
of virions in tissue

106-108 RNA copies

102-10% infectious units

10%-10° RNA copies

102-10% infectious units

10%-102 RNA copies

102-10* infectious units

lungs Qﬁ

10°-108 RNA copies/g

10%-10% infectious units/g

X

~1000 g

102-10"!" RNA copies

10°-107 infectious units

digestive
system

109-10* RNA copies/g

109-102 infectious units/g

X

~1000 g

1 £

103-107 RNA copies

103-10° infectious units

102-10'! RNA copies per person

10°-107 infectious units per person




RNA
spike protein

SARS-CoV virus

1) The virus

enters the cell body
and releases its RNA

3) New virions, i.e. virus particles, \
are released
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Human ACE2 receptors

 ACE2 receptors are found in ciliated epithelial
cells in the upper and lower airway and Iin
type Il pneumocytes in the alveoli in the lower
airway.
* Type Il pneumocytes produce lung-lubricating
proteins important for lung function.

- ACE2 (Angiotensin-converting enzyme 2) is
a protein on the surface of many cell types. It is
an enzyme that generates small proteins — by
cutting up the larger protein angiotensinogen —
that then go on to regulate functions in the cell.



B.1.1.7 spike protein



a The schematic structure
of the S protein

b The S protein binds to
the receptor ACE2

¢ The binding and virus—
cell fusion process
mediated by the S protein

d The life cycle of SARS-
CoV-2 in host cells

Huang et al., 2020
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SARS-CoV-2
EVOLUTION



The total
number and

mass of SARS-
CoV-2 virions
— Sender et
al., 2021
PNAS 118,
e2024815118
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The total
number and

mass of SARS-
CoV-2 virions
— Sender et
al., 2021
PNAS 118,
e2024815118

The relationship between the number of virions
produced in an infected individual and the
evolution of SARS-CoV-2.

We use our estimates for the total number of
virions produced during an infection, along with
other epidemiological and biochemical
characteristics of SARS-CoV-2, to estimate the
rate of mutation accumulation within an
infected host (A) and within the population (B).
We consider both the evolution along a specific
genetic lineage of virions and the diversity
among a population of virions—either within an
infected host (A) or within the total population
(B).

In addition, we look at the de novo mutation
generated and transmitted to the newly
infected in comparison to all possible single
base mutations (C).
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Name: B.1617

In UK? 77

Key mutations: E484Q
which help it spread and
L452R can ‘escape’ some
antibodies from vaccines




Name: Delta plus or AY.1

Origin: Believed to be Nepal

In UK? Spotted 52 times

Where else has it been spotted? Nepal,
Japan, Portugal, US and India

What is it? It’s a more mutated version
of the Indian variant that is dominant in
the UK, known now as'Delta’

What mutations? All the ones which
make the Indian variant so infectious,
as well as K417N, thought to make
vaccines weaker

What is K417N? A mutation on the
virus’ spike protein also found on the
jab-resistant South African variant




Lambda or C.37 «.., 20

The strain was first sequenced in Peru in August 2020.

The variant has been spotted in 30 other countries, including the US,
Australia and Germany.

It has two concerning mutations on its spike protein — known as L452Q
and F490S.

The mutations are feared play a role in making it more infectious and
able to dodge some immunity.

Scientists in Peru have claimed the mutation is more infectious because
of its rapid spread in the country. But there is no significant proof the
virus is actually any more contagious than existing strains, including
Delta.

Experts insist there is no evidence to suggest it is deadlier, despite some
doctors linking its spread to Peru having the world's worst Covid
mortality rate.



A CATALOGUE OF CORONAVIRUS MUTATIONS

Various mutations have been detected in SARS-CoV-2 genomes,
including the most prevalent one, D614G. The virus's genetic code has
just under 30,000 nucleotides of RNA, or letters, that spell out at least
29 genes. The most common mutations are single-nucleotide changes.
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Lab experiments have flagged a mutation in Yo ,'I

the receptor binding domain (RBD) of the spike ~ |
protein. This change boosts protein expression
and is found in some virus samples. i

Another mutation in the spike RBD allows the virus to escape
recognition by some neutralizing antibodies. It was common in
sequences from Scotland, UK, but hasn't been detected for months.



SARS-CoV-2
ORIGIN




Identification of novel
bat coronaviruses
sheds light on the
evolutionary origins of
SARS-CoV-2 and
related viruses

Zhou et al., 2021 Cell
12082 (3 June 2021)

411 samples from 342 bats 24 full-length coronavirus genomes
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Summary

Despite the discovery of animal coronaviruses related to SARS-CoV-2, the
evolutionary origins of this virus are elusive. We describe a meta-transcriptomic study
of 411 bat samples collected from a small geographical region in Yunnan province,

China, between May 2019 and November 2020. We 1dentified 24 full-length

coronavirus genomes, including four novel SARS-CoV-2 related and three

SARS-CoV related viruses. Rhinolophus pusillus virus RpYNO06 was the closes
relative of SARS-CoV-2 in most of the genome, although it possessed a more
divergent spike gene. The other three SARS-CoV-2 related coronaviruses carried a

genetically distinct spike gene that could weakly bind to the hACE2 receptor inyi#ro.

Ecological modeling predicted the co-existence of up to 23 Rhinolophiis bat species,
with the largest contiguous hotspots extending from South Laos and Vietnam to
southern China. Our study highlights the remarkable diversity of bat coronaviruses at

the local scale, including close relatives of both SARS-CoV-2 and SARS-CoV.




Phylogenetic analysis of the RBD
regions of SARS-CoV-2 and
representative betacoronaviruses
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Covid was deliberately made in
a Chinese lab? - 7 June 2021

gg\él'D-w has the genome sequencing combination of 'CGG-

Two US experts say that no naturally occurring coronavirus
has ever had that combination

The 'CGG-CGG' combination is extremely rare, except when it
used by scientists doing 'gain-of-function’ in laboratories

The experts conclude that it is more likely than not that the
virus was therefore created in a lab

In recent weeks, many of the world's top scientists have
pushed to determine whether the virus was leaked from the
Wuhan Institute of Virology



Dr. Stephen

Quay and
Richard
Muller

UC Berkeley




Covid was deliberately made in
a Chinese lab? - 7 June 2021

Gain-of-function research (GoF research or GoFR) is medical
research that alters an organism or disease in a way that
increases pathogenesis, transmissibility, or host range (the types
of hosts that a microorganism can infect).

Introducing a mutation that would allow influenza B to infect
rabbits in a controlled laboratory situation would be considered a
"gain of function" experiment as the virus did not previously have
that function.

The term "gain of function" is sometimes applied more narrowly
to refer to "research which could enable a pandemic-potential
pathogen to replicate more quickly or cause more harm in
humans or other closely-related mammals."


https://en.wikipedia.org/wiki/Medical_research
https://en.wikipedia.org/wiki/Pathogenesis
https://en.wikipedia.org/wiki/Transmission_(medicine)
https://en.wikipedia.org/wiki/Host_tropism
https://en.wikipedia.org/wiki/Microorganism
https://en.wikipedia.org/wiki/Mutation#By_effect_on_function
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Induced expression of expanded CGG RNA causes
mitochondrial dysfunction in vivo

Renate K Hukema'*, Ronald AM Buijsen’, Chris Raske”, Lies Anne Severijnen’, Ingeborg Nieuwenhuizen-Bakker',
Michelle Minneboo', Alex Maas®, Rini de Crom?, Johan M Kros*, Paul J Hagerman?, Robert F Berman®#, and Rob Willemsen'*

'Department of Qinical Genetics; Erasmus MC; Rotterdam, The Netherdands; “Department of Biochemistry and Molecular Medicine; University of California Davis; Davis, CA USA;
*Department of Cell Biology; Erasmus MC; Rotterdam, The Netherlands; ‘Department of Pathology; Erasmus MC; Rotterdam, The Nethedands; “Department of Neurological
Surgery; University of California Davis; Davis, CA USA;

Gain-of-

*These authors contributed equally to this work.
The first 2 authors are joint first authars and the last 2 authors are joint last authors.

L]
F u n Ct | O n Keywords: apoptosis, caspase 3, CGG repeat, cytochrome C, FXTAS, gpx-1, inducble mouse model, mitochondria,

RNA gain-of-function, Tet-On

Abbreviations: dox, doxycydine; eGFP, enhanced green fluorescent protein; FXTAS, Fragile X-associated tremor/ataxia syndrome:
¥C g P g )
gpx, gluthation peroxidase; riT'A, reverse tetracycline transactivator; TRE, Tet Responsive Element

Fragile X-associated tremor/ataxia syndrome (FXTAS) is a late-onset neurodegenerative disorder affecting camiers of
premutation forms of the FMRT gene, resulting in a progressive development of tremor, ataxia and neuropsychological
problems. The disease is caused by an expanded CGG repeat in the FMRT gene, leading to an RNA gain-of-function
toxicity mechanism. In order to study the pathogenesis of FXTAS, new inducible transgenic mouse models have been
developed that expresses either 11CGGs or 90CGGs at the RNA level under control of a Tet-On promoter. When bred
to an hnRNP-rtTA driver line, doxycycline (dox) induced expression of the transgene could be found in almost all
tissues. Dox exposure resulted in loss of weight and death within 5 d for the 90CGG RNA expressing mice.
Immunochistochemical examination of tissues of these mice revealed steatosis and apoptosis in the liver. Decreased
expression of GPX1 and increased expression of cytochrome C is found. These effects were not seen in mice expressing
a normal sized 11CGG repeat. In condusion, we were able to show in vivo that expression of an expanded CGG-repeat
rather than overexpression of a normal CGG-repeat causes pathology. In addition, we have shown that expanded CGG
RNA expression can cause mitochondrial dysfunction by regulating expression levels of several markers. Although
FTXAS patients do not display liver abnormalities, our findings contribute to understanding of the molecular
mechanisms underlying toxicity of CGG repeat RNA expression in an animal model. In addition, the dox inducible
mouse lines offer new opportunities to study therapeutic interventions for FXTAS.




SARS-CoV-2
IMMUNITY



SAR-CoV-2 infection and host immune responses. The
network between the innate and adaptive immunity as
well as the humoral- and cell-mediated immunity
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Different types of COVID-19 test can detect the presence of the
SARS-CoV-2 virus or the body’s response to infection. The probability of
a positive result varies with each test before and after symptoms appear.

PCR-based tests can detect small amounts of viral genetic material,
so a test can be positive long after a person stops being infectious.

- Rapid antigen tests detect the presence of viral proteins and can
return positive results when a person is most infectious.

- Antibody tests detect the body’s immune response to the virus
and are not effective at the earliest phase of infection.
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SARS-CoV-2
VACCINES



Schematic presentation of the mode
of actions of mRNA and viral vector
vaccines

Encapsulated mRNA-1273 (Moderna) vaccine

Encapsulated mRNA-BNT162b2 (BioNTech/Pfizer) vaccine
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PFIZER VACCINE IS A THIRD LESS EFFECTIVE
AGAINST THE INDIAN ‘DELTA’VARIANT, ISRAEL SAYS
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PFIZER JAB EFFECTIVENESS AGAINST INFECTION, ]'l]'N'E: 64 PER CENT
PFIZER JAB EFTECTIVENESS AGAINST INFECTION, MAY: 84 PER CENT

PFIZER JAB EFFECTIVENESS AGRINST HOSPITALISATION, JUNE: 93 PER CENT

By LUKE ANDREWS HEALTH PFIZER JAB EFFECTIVENESS AGAINST HOSPITALISATION, MAY: 98 PER CENT
REPORTER FOR MAILONLINE .
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2021 | UPDATED: 19:44 BST, 5 PFIZER JAB EFFECTIVENESS AGAINST INFECTION, MAY: 88 PER CENT

July 2021 ASTRAZENECA JAB EFFECTIVENESS AGAINST INFECTION, MAY: 60 PER CENT


https://www.dailymail.co.uk/home/search.html?s=&authornamef=Luke+Andrews+Health+Reporter+For+Mailonline

Name: B.1617

In UK? 77

Key mutations: E484Q
which help it spread and
L452R can ‘escape’ some
antibodies from vaccines




KosuBak

denepabHOro Hay4HOro LUEHTPa UCCea0BaHNM U
Pa3pPaboTKM MMMYHODOUMONOrMYECKNX NPENAPATOB
nmenun M. . Hymakosa PAH



RoBmBak

* B mapTt-anpenb 2020
* bBuomaTtepman nepBbiXx NnauneHToB "KommyHapKu"

* PHK KopoHasupyca SARS-CoV-2 — cpaBHeHUe C
YXaHbCKMMM 0Opa3Lamu

* KynbTMBMpOBaHME OTOOPaHHbIX BUPYCOB B
KneTouyHou nnHum Vero =2 wtamm AYDAR-1

* [1pON3BOACTBO BaKLUMHbI - KY/IbTUBUPOBAHUE
KNeTo4YHOU NInHUK Vero, HapaboTKy B HEW LUITaMMaA
AYDAR-1, XuMmnyeckoe yHn4YToOXKeHmne 060104k
BMpPYcCa, MHaKTuBauuo PHK 1 ounctka



RoBmBak

* HeaKTuBHbIE Le/IbHOBUPUMNOHHbIE HaCTunLlbl U
dbparmeHTbl BUPYCHbIX 6€/1KOB.
e CoxpaHAOTCA NOBEPXHOCTHbIe BenKku-wmnnol, Heobxognmeole
Ana GoOpMMPOBaAHMA 3aLLUTHbBIX aHTUTEN.

* lencrtBytollee BellectBo "KoBuBaka" HaxoauTtca B
bydepHOM pacTBOpe BMECTE C BCMOMOraTe/ibHbIMMU

MONEKYNaMM, BKAKOYAA TMAPOKCUA aNtOMUHUA,
YCUANBAOLWNN MUMMYHHbIN OTBET.

* XpaHeHue npu Temnepatype 2-6 oC.

» "KoBmBaK" BBOAUTCA ABaXAbl C UHTEPBANOM 14 aHen.
CocTaB 1 A03MPOBKA 06enx NPUBUBOK OAMHAKOBDI.
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