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SARS-CoV2
e Single stranded RNA virus of 80-220nm diameter
e Consists of:
o RNA genome wrapped up in nucleoprotein, surrounded by
o Viral envelope which
o Contains matrix proteins and spike proteins which are anchored to the envelope
e Contains 5 essential genes - 4 structural proteins (spike, matrix, nucleoprotein, envelope),
plus an RNA dependant RNA polymerase Park
e Has 80% similarity to SARS-CoV and shares most of its genetic code including the S
glycoprotein, RNA polymerase and proteases Zhu
e Different ‘strains’ exist - L and S with slight differences at one point in genome- but no
evidence of differences in infectivity or aggressiveness MaclLean
e |n 5700 samples, minimal viral diversity was found - suggests a vaccine should work across
global strains Dearlove
e ChAdOx1 vaccine has been developed by University of Oxford
o Phase | trials in 1000 healthy adults ongoing (safety trial)
o Phase Il and Il trials ongoing across the country to assess the immune response
generated, and protection against infection offered

How SARS-CoV2 infects a human
e Virus enters the body via the nose or mouth
® Travels to the upper respiratory epithelium and alveoli
e Viral spike protein binds to ACEIll receptor on type-2 epithelial cells, allowing the virus to
enter the cell Cevik
e Virus hijacks cell machinery to make copies of its own RNA, and assemble new virus
o New viruses are transported to the cell membrane in vesicles and are released by exocytosis
and can infect other cells Fehr
o Cell death caused by virus infection by necrosis causes the release of new viruses and
damages host tissue.
e This induces inflammation and triggers an immune response:
o Macrophages
m Take up virus and dead cells
m Release cytokines to recruit immune cells
m Cause vasodilation, causing fluid to enter lungs (oedema)
o Neutrophils
m Release reactive oxygen species to destroy infected cells
m This damages alveoli (can result in ARDS)
o Dendritic cells
m Present virus proteins to T cells, activating the adaptive immune response
o Complement
m Helps co-ordinate further immune activation and pro-inflammatory
responses. It may also lead to ARDS. Risitano 2020
o Tecells
m CD8+ - Release cytotoxic factors to kill infected cells
o Becells
m Generate antibodies to neutralise virus
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7170784/pdf/cep-2020-00493.pdf
https://www.nejm.org/doi/10.1056/NEJMoa2001017
https://watermark.silverchair.com/veaa034.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAoAwggJ8BgkqhkiG9w0BBwagggJtMIICaQIBADCCAmIGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM51w_dQgZGHJDOKo-AgEQgIICMw0SRuuIWWhpqLdNWV8OjB-da1nIhBLGNZW2fPPYDwL5nEA0xh4jsoxpTk8EH8IG0nMvVvlThNbwY3Wpf2Q8I1bagNo81RwWPX6BUdmJx7ZpnOXagTRGLB7xIVgXbuelH-BE30keFXbzgBmJr0qnPemUefWWJ18o5-ZA9CFkHbgD0Q_VGQSYubbLzcym1b4HXABNdwTf4dE2L6rhd_6WnLOT3Z2BWRTMK84Iku1jYZndPKF9iMzLVA4jY5e3oAVBh3MDydsFZ7xpOd7kQZeyIs5CCyqikvDj530PnttDuLPEWYIP76WwajPBhWXZC5ctNYuVMev6a0z997bwqzXljLQqmWbWLzD0DkaEk7nNXPQsSXjG__VTtIrvtBqxwbSYiLA6oH3OUf9pMCCfujFhDdmZxMg5h1-C1-7cMHnir4Mqnae4nulAVs8GMAStj1FcGZ4FFlkvZj8ZYN7UMQOwtiiDUoON9ryRzRHwsFuONBDVpuOL2DgPJlucU1DUMtjke7VFJ4jITNU8PNIoi2vBBENLPQatvyxap_2Z2syjooc8Et0EJLTtOSJ8azUbgWtpIuo1qcQ1njOFocbDP5V5mNPAjoKkkzpFZEOFk8A9h0ZEWJOzS0XrdzCCXtrDBboCdbdGv0Dg53tkKixa7zT8VbqOIr9sSDKho3vqC4hl1i6lPXdU4upguMFVhnWHEUyJugDrW95-wRhQ0mhTtd5GQOHZeWFyPNMSQoXjcUXAkEpVMq5p
https://www.biorxiv.org/content/10.1101/2020.04.27.064774v1.full.pdf
http://www.ox.ac.uk/news/2020-05-22-oxford-covid-19-vaccine-begin-phase-iiiii-human-trials
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30231-7/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4369385/
https://www.nature.com/articles/s41577-020-0320-7
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Viral load in human samples
Viral RNA has been found in (does not indicate live virus): Wolfel, Wang, Yang, Li, Han, To

Throat and nasal swabs Saliva Sputum Bronchoalveolar lavage
Feaces Urine Blood Sperm

Live, replicable virus has been found in:

Throat and nasal swabs Saliva Sputum Bronchoalveolar lavage

e High rate of false negative PCR tests - early disease and low viral load often show negative
which later becomes positive - must assume positive and retest 2-3 days later Li
o Detection of RNA does no indicate live virus
o In 9 mild patients, no live virus was cultured from throat swabs or sputum despite
high PCR viral load - supports 7-14 day isolation is sufficient Wolfel

Serology
e Antibodies neutralise virus by preventing the virus from entering the cell, or from uncoating
within the cell
e Antibodies
o IgMis produced after day 5-10 of infection
o lgGis produced after 7-11 days of infection and peaks on day 21
o IgAis produced after 7-11 days of infection
e Measuring antibodies can tell us if a person has been infected and recovered from
SAR-CoV2, and if they are immune to the virus
e Antibody test measured IgG - best time to test is 14 days after symptom onset
® In SARS-CoV patients
o 1gG detected after 14 days, IgM correlated with virus neutralisation titre (To - n=16)
o IgA and IgM peaked after 16-20 days after illness onset. IgG peaked at 21-25 days -
IgA serum correlates with COVID-19 severity (n=9) Ma
® SARS-CoV2 serology study In HCW at UHB Shields
o 554 asymptomatic had PCR - 2.39% positive
o 516 had serum
m  26% had prior COVID-19 like illness
e of which, 37.5% had seroconversion and higher levels than
asymptomatic
m  17% asymptomatic had seroconversion
o Highest staff rates - housekeeping (34.5%), acute medicine 933%), general internal
medicine (30.3%), lowest rates in intensive care (14.8%), emergency medicine
(13.3%) and general surgery (13%).
o Shows that asymptomatic seroconversion occurs, but prior illness results in higher
antibody responses.
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https://www.nature.com/articles/s41586-020-2196-x
https://jamanetwork.com/journals/jama/fullarticle/2762997
https://www.medrxiv.org/content/10.1101/2020.02.11.20021493v2.full.pdf
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2765654?resultClick=1
https://www.thelancet.com/pdfs/journals/laninf/PIIS1473-3099(20)30174-2.pdf
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30196-1/fulltext
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25786
https://www.nature.com/articles/s41586-020-2196-x
https://www.ncbi.nlm.nih.gov/books/NBK8423/
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30196-1/fulltext
https://www.medrxiv.org/content/10.1101/2020.04.17.20064907v2.full.pdf+html
https://www.medrxiv.org/content/10.1101/2020.05.18.20105197v1

