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(COVID) vaccines are difficult to compare %
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Vgl met elektrische auto. Is ook nog veel onzeker over, maar is waarschijnlijk beter
dan vorige versies. Maar moderne benzine auto’s zijn ook heel efficient.

NB Elk vaccin infecteerd ook andere typen cellen dan alleen DC



Biotech:

Virus als vector
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Pabillomavirus

Rabies Virus Bacteriophage

Rotavirus

Herpes Virus

« Zijn bij uitstek geschikt om
genetisch materiaal in
cellen te krijgen (doen ze
van nature).

 10% van ons genoom is
oud virus materiaal

 We gebruiken getemde
virussen om virussen te
bestrijden

« Maar is ingewikkeld om te
maken en te testen (=>
recombinatie, waarbij het
virus weer helemaal actief
wordt uitsluiten)

« Eris vaak al bestaande
afweer tegen deze virussen

=> goede afweerreactie



De celkern: &

HOVO BRABANT
Organel met DNA RNA SEmOREI%qM:nDEwE

g (T -"

(\/’Tﬁi RNA (van virus of vaccin)

/)

Nuclear envelope // 14
N l& (\

: N ribosomen.

W\ .\ S\ \ f NB Zelfde truc die het
(A ~ R \ T\ corona virus gebruikt wordt
Nucleolus S\ R nu ingezet voor vaccin

1; wordt direct vertaald bij de
(¢

Chromatin

(condensed) )
o~ Nucleus

Cisternae

Rond de celkern zit het endoplasmatisch reticlum.
Hier bevinden zich de ribosomen (de bolletjes),
waar van mRNA eiwit wordt gemaakt (translatie)




Binding of SARS-CoV2 spike (S) glycoprotein to
the angiotensin converting enzyme (ACE) 2 and
viral entry via b fusion or endocytosi
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Een virus is vooral informatie
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I Nafamostat, an existing safe drug, may inhibit entry of SARS-CoV—2.I
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Astrazeneca AZD1222, ook bekend als het vaccin van Oxford—AstraZeneca,
Covishield, of ChAdOx1 nCoV-19 gebruikt als vector een gewijzigd chimpansee-
adenovirus ChAdOXx1 (replication-deficient)

Janssen Ad26.COV2.S of JNJ-78436735 is het vaccin van Janssen
Pharmaceutica (Johnson & Johnson) en Beth Israel Deaconess Medical Center
(BIDMC). Het is een adenovirus-vaccin

Sputnik De eerste vaccinatie bevat een adenovirus, die zich niet kan
reproduceren. Binnen 21 dagen volgt de tweede vaccinatie, gebaseerd op een
ander adenovirus als vector dat het lichaam ook niet kent.

wiki/COVID-19-vaccin

wiki/Adenoviridae
wiki/Lijst van virussen



https://nl.wikipedia.org/wiki/Adenoviridae
https://nl.wikipedia.org/wiki/COVID-19-vaccin
https://en.wikipedia.org/wiki/Adenoviridae
https://nl.wikipedia.org/wiki/Lijst_van_virussen

Ad26 vector-based COVID-19 vaccine encoding a %

prefusion-stabilized SARS-CoV-2 Spike immunogen HOVO BRABANT
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e the design of the Spike protein is critical for the characteristics of the
immunogen and the resulting immune responses elicited by the vaccine.

e Stabilizing substitutions enhance in vivo immunogenicity.
=> Langer aanwezig in milieu, => betere opname door DC ??
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https://en.wikipedia.org/wiki/Johnson_%26_Johnson_COVID-19_vaccine
https://www.nature.com/articles/s41541-020-00243-x
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Testing the benefits of mixing vaccines !QV9BRABNT

Researchers in the United Kingdom have launched a study that will mix
and match two COVID-19 vaccines in a bid to ease the daunting logistics of
immunizing millions of people — and will potentially boost immune
responses in the process. The clinical trial will test participants’ immune
responses to one shot of the Oxford—AstraZeneca vaccine — which uses a
harmless virus to carry a key coronavirus gene into cells — and one shot of
the Pfizer—BioNTech vaccine, which uses RNA instructions to trigger an
immune response. Vaccine developers often combine two vaccines to
combat the same pathogen — a strategy known as a heterologous prime-
boost. It could make vaccination programmes more flexible by speeding up
the process and reducing the impact of supply-chain disruptions



https://nature.us17.list-manage.com/track/click?u=2c6057c528fdc6f73fa196d9d&id=b72d4fbb3d&e=316f570ec5
https://www.nature.com/articles/d41586-021-00315-5

Het wordt er niet makkelijker op met die

globalisering.. —_— HOVO BRABANT
' SENIORENACADEMIE

Leiden maakt nu twee coronavaccins

9 december 2020

De Leidse medicijnenproducent Halix krijgt een belangrijke rol in de aanmaak van het Oxford-vaccin tegen corona.
In opdracht van multinational AstraZeneca gaat Halix de productie opschalen.

Halix opende een jaar geleden in het Leide Bioscience Park de nieuwe ‘productiefaciliteit’ waar op bestelling
medicijnen gemaakt kunnen worden voor andere biotech- en farmabedrijven. => nog geen akkoord EMA

In January, AstraZeneca said it would have to cut the number of doses it could deliver to the EU. It blamed
production delays in Belgium and the Netherlands.

BBC: Where is the AstraZeneca vaccine made?

The Oxford-AstraZeneca vaccine is made in the UK at two sites: in Oxford and Keele. A third plant in Wrexham
puts the vaccine into vials and packages it up for distribution.

The UK has ordered 100 million doses. Almost all will come from within the UK, but 10 million doses are being
made by the Serum Institute in India.

Het Nederlands Vaccin Instituut is door de Nederlandse overheid verkocht aan het Serum Institute of India (SII).
= Had dat nu gehouden.. => industriebeleid (vaccin Janssen in flesjes in VS => amerikaans!)

Politicians must dial down the rhetoric over COVID vaccines
Vaccine confidence will be the casualty of Europe’s war of words over the AstraZeneca—Oxford vaccine



Ethiek: W%

AstraZeneca on hold HOVO BRABANT
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“‘Preventieve geneeskunde heeft ook nadelen”

Ingreep bij gezonde mensen is ethisch lastig (als er nog slechts een kans op ziekte is.
(maar veiligheidsgordels zijn er uiteindelijk ook gekomen, ondanks inboeten van het gevoel
van vrijheid en geen gevoel eigen keuze)

“Stelling: We maken ons druk om bijwerkingen van een vaccin, maar we stoppen ons
lichaam vol met suiker, vet en alcohol. En bewegen te weinig wat veel ernstigere
consequenties heeft.

En vinden gebruik van medicijnen met veel meer bijwerkingen wel normaal als er eenmaal
ziekte is (slaapmiddelen, statines, bloeddrukverlagers zoals ACE-remmers =>
Prikkelhoest, Smaakstoornissen = wat Corona ook doet)

=> Niet meer geven aan zorgpersoneel, maar wel aan patienten?

(mensen die anders ernstig ziek worden => direct belang)

—> Nee, middel is minder ernstig dan de kwaal (1° keer dat dit zo is gezegd door de
overheid!)

—> Toch alweer twijfel gezaaid



Coronavaccin op de weegschaal van pijn en nut % ,
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De afweging wordt gemaakt door de Pharmacovigilance Risk Assessment Committee (PRAC), de
veiligheids-commissie van de EMA. In de PRAC zitten afgevaardigden van alle Europese lidstaten, en zij
vragen als dat nodig is externe experts erbij. Samen wegen ze of de balans tussen werkzaamheid en
schadelijkheid positief is. Dat gebeurt voor de markttoelating, en ook daarna, als er een nieuw signaal is
van een mogelijke bijwerking, zoals afgelopen week. ,Dan komt de PRAC weer bij elkaar om alle
ziektegevallen goed te bestuderen”, zegt Miriam Sturkenboom, farmaco-epidemoloog van het UMC
Utrecht. ,Hoe ernstig is het, wat zijn mogelijke andere oorzaken van die ziekte, hoe vaak komt het voor
na vaccinatie? En als het verband zou hebben, wat is dan de balans tussen de werkzaamheid en de
schadelijkheid?”

Onder Sturkenbooms leiding is dit jaar in kaart gebracht hoe vaak tientallen verschillende ziektebeelden
normaal gesproken voorkomen in Europa. Zo is snel te zien of een ernstige bijwerking opvallend veel
vaker voorkomt na vaccinatie.

,Met dit systeem kunnen we snel uitrekenen hoe vaak we een ziekte verwachten. En we kunnen ook
ander onderzoek doen, bijvoorbeeld vaccins vergelijken. Zien we die vorm van hersentrombose vaker bij
AstraZeneca dan bij Pfizer? Het systeem staat klaar, daar hebben we de afgelopen maanden hard aan
gewerkt.”

Er zijn ook andere, maatschappelijke aspecten denkbaar die zouden kunnen meewegen in de beslissing.
Zoals de ernst van de pandemie. Of het niet-medische coronaleed. Het vertrouwen in de vaccinatie.
Maar die weegt de PRAC niet mee. ,,We zijn ons natuurlijk heel bewust van wat er gebeurt”, zegt Straus,
,maar we houden ons bij de feiten en bij het middel. We kijken naar de kwaliteit van het vaccin, naar de
effectiviteit waarmee het ziekte kan voorkomen, en naar de bijwerkingen.”



https://www.nrc.nl/nieuws/2021/03/26/coronavaccin-op-de-weegschaal-van-pijn-en-nut-a4037432

What scientists do and don’t know about the %

Oxford—AstraZeneca COVID vaccine HOVO BRABANT
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How effective is the vaccine?

On 22 March, the company said in a press release that a preliminary analysis had
found two doses to be 79% effective at preventing COVID-19 in a trial of 32,449
adults across the United States, Peru and Chile. No participants who received the
vaccine were hospitalized or died, even though 60% had pre-existing conditions
associated with increased risk of severe disease, such as diabetes or obesity. Only
141 cases of COVID-19 were reported overall, although the breakdown of those
who received the vaccine, and those who did not, has not yet been revealed.

What is the vaccine’s role in the pandemic?

Unlike many of the vaccines, which are expensive and must be stored at very low
temperatures, the Oxford—AstraZeneca vaccine can be kept in an ordinary fridge
and costs a few dollars per dose. And, because it is expected to be produced on a
huge scale, it could play a vital part in quelling the pandemic.

For the moment, “in many countries, especially on the African continent, the
AstraZeneca vaccine is the only one that will be available in substantial quantities,”



https://www.nature.com/articles/d41586-021-00785-7

The world was able to develop
COVID-19 vaccines so quickly
because of years of previous
research on related viruses and
faster ways to manufacture
vaccines, enormous funding
that allowed firms to run
multiple trials in parallel, and
regulators moving more
quickly than normal.

It’s tempting to hope that
other vaccines might now be
made on a comparable
timescale. These are sorely
needed: diseases such as
malaria, tuberculosis and
pneumonia together Kkill
millions of people a year, and
researchers anticipate further
lethal pandemics, too.

®
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VACCINE INNOVATION

Most vaccines take years to develop, but scientists created
multiple vaccines for SARS-CoV-2 within a year.

Year in which pathogen Year in which US
was linked to disease vaccine was licensed
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https://www.nature.com/articles/d41586-020-03626-1
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Vaccin alleen is niet het antwoord &
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Bijna iedereen heeft het virus al gezien in het 1¢ jaar (zweedse model)
Het zal beter gaan door beter weer, behandeling en vaccinatie

Belangrijkste impact vaccins is op de zorg
=> Zorgmedewerker kunnen blijven werken
= En behandelingen zijn verbeterd

=> Combinatie van preventie (quarantaine, vaccin), klimaat en steeds
betere behandeling gaat ons redden. In Mei is alles beteren door

In ziekenhuis opgenomen patiénten vanaf 27 februari 2020 https://www.
Bron: NICE
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https://www.rivm.nl/coronavirus-covid-19/grafieken

Corona

Voorkomen en Behandelen

Gezond blijven (bewegen, gevarieerd eten)
Afstand houden, ventilatie, buiten
(hand)hygiene, mondkapjes

Testen
Vaccin
Afweer stimuleren (bcg)

Antilichamen
Antivirale middelen

Afweer onderdrukken (dexamethason)
Anti-stolling

En wetenschappers beter ondersteunen => meer behandelingen
Zorg beter ondersteunen (salaris!)

— Er is best veel aan te doen!
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Corona behandeling
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Cornerstones of care

Doctors have few treatments for the early stages of COVID-19, but have developed a small arsenal of
therapies to employ as symptoms become more severe. Research continues on how and when to administer
drugs, oxygen, and other treatments.

Fluids, rest,  Monoclonal . X Immuno- . o
acetaminophen  antibodies Oxygen Remdesivir  Anticoagulants suppressants Ventilator Dlalyss ® Treatments

i ) s : ! Disease course
s : D €
= Death
Hospit

Viral  Blood Immune Respiratory
“{IF11[,, Hypoxia replication clots overreaction failure failure

coug = Recovery
Cough icati
Lossgof smell e Possible lingering symptoms

110 2 weeks ———— 1 {0 2 weeks or more -

Monoclonal antibodies  Oxygen, delivered The antiviral Anticoagulants can The immunosuppressant drugs
appear to reduce risk ~ through nasal prongs, remdesivir is widely prevent blood clots dexamethasone and tocilizumab
of hospitalization in a mask, or an inva- used in hospitalized that are common in have both reduced mortality in
outpatients at high risk  sive breathing tube, patients, but evidence COVID-19 patients, but  large clinical trials of hospitalized
of severe disease— is crucial to COVID-19 is mixed on its ability to  physicians must weigh  patients, showing that it's
provided patients can  care. But how it's shorten hospital stays;  the risk of bleeding possible to tame the potentially
access them. administered varies it hasn't been shown to  when deciding the deadly inflammation that

among hospitals. improve survival. right dose. characterizes severe disease.

Antibodies have to be infused at a hospital or specialized site within
days of the first symptoms—a logistical challenge.

What’s more, official guidance is equivocal on antibodies. With clinical trials
ongoing, NIH treatment guidelines say there are “currently insufficient data
to recommend either for or against” most monoclonal antibodies,



https://www.sciencemag.org/news/2021/03/how-do-you-treat-coronavirus-here-are-physicians-best-strategies

Virus remmer via neus: %
Intranasal fusion inhibitory lipopeptide prevents direct-contact

ARS-CoV-2 transmission in ferr HOVO BRABANT
SARS-Co transmissio errets SENIORENACADEMIE

Containment of the COVID-19 pandemic requires reducing viral
transmission. SARS-CoV-2 infection is initiated by membrane fusion
between the viral and host cell membranes, mediated by the viral spike
protein. We have designed lipopeptide fusion inhibitors that block this
critical first step of infection, and based on in vitro efficacy and in vivo
biodistribution selected a dimeric form for evaluation in an animal model.
Daily intranasal administration to ferrets completely prevented SARS-CoV-
2 direct-contact transmission during 24-hour co-housing with infected
animals, under stringent conditions that resulted in infection of 100% of
untreated animals. These lipopeptides are highly stable and thus may
readily translate into safe and effective intranasal prophylaxis to reduce
transmission of SARS-CoV-2.

e.abf4896


https://nos.nl/artikel/2369119-neusspray-beschermt-fretten-tegen-corona-onderzoek-bij-mensen-volgende-stap.html
https://science.sciencemag.org/content/early/2021/02/16/science.abf4896

Lines of attack

; Experimental treatment strategies attempt to interfere with
virus remmers different steps (numbered) in the coronavirus replication cycle.

1a Fusion @ Possible
] treatment

Monoclonal antibodies,

Een virus volgt een ingewikkelc_i_ pad %@%'jgﬁ[comlemm i
=> Meerdere interventie mogelijkheden: SARS-CoV-20

Maar alleen Antilichamen en Remdesivir
zijn op dit moment bewezen effectief.

TMPRSS2
ACE2

2 Translation

Viral Ribosomes
RNA

Chloroquine,
hydroxychloroquine

https://www.who.int/news- Folypaniids 1

room/commentaries/detail/covid-19- 3Proteolysis | +—{Lopinavir-itonavir)
and-the-use-of-angiotensin-converting-
enzyme-inhibitors-and-receptor-blockers

Replication-
transcription complex

Published: 16 March 2021

Clofazimine broadly inhibits
coronaviruses including SARS-CoV-2
https://www.nature.com/articles/s41586
-021-03431-4

5 Packaging : Golgi
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https://www.who.int/news-room/commentaries/detail/covid-19-and-the-use-of-angiotensin-converting-enzyme-inhibitors-and-receptor-blockers
https://www.nature.com/articles/s41586-021-03431-4#article-info
https://www.nature.com/articles/s41586-021-03431-4
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Heeft Fc-gedeelte en antigeen herkennend (Fab) deel

Fc-receptoren op Fagocyten binden antilichamen en zorgen voor extra
efficient opruimen van ziekmakers

= Versterken ontsteking
(pro-inflammatoir),

Antibody

Effector cell



Antilichamen: %

Onderzoek en geneesmiddel HOVO BRABANT
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Linker . Drug

Artibody side Drug side ——

Selectivity Cytotoxicity




perifere tolerantie: PD-1 blockade
=> misbruikt door tumor

How the Anti-PD-1 Antibody Works

Cancer cell Immune cell

PD-L1 PD-1
Without the antibody
T cell is blocked

When PD-L1 binds with PD-1, the cancer puts the brakes on immune cells (T cells)
and blocks attacks on cancer cells.

Nivolumab
Cancer cell Immune cell

With the antibody * m

T cell is reactivated and attacks cancer cell

Nivolumab removes the brakes on T cells by preventing PD-L1 from binding with
PD-1, thereby reactivating T cells and allowing them to attack cancer cells.

nippon.com

%
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https://en.wikipedia.org/wiki/Immune_checkpoint

Vaccin v. virus remmer %
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« Vaccin beschermt nog niet zieke mensen
= hoge veiligheidseisen => duurt lang om te ontwikkelen

* Virus remmer voor al zieke mensen
— Laatste redmiddel (ander ethiek)

= wel zo vroeg mogelijk => voorspellen wie heel ziek gaat worden



How blood from coronavirus survivors %

might save lives => virus remmer HOVO BRABANT
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« Passieve immunisatie

« The FDA's classification today of convalescent plasma as an
‘investigational new drug’ against coronavirus allows scientists to
submit proposals to test it in clinical trials, and lets doctors use it
compassionately to treat patients with serious or life-threatening
COVID-19 infections, even though it is not yet approved.

» Genes for effective antibodies
= In yeast (mol.biol.)
= Large amounts for treatment


https://www.nature.com/articles/d41586-020-00895-8

Human monoclonal antibodies block the binding of SARS-CoV-2
spike protein to angiotensin converting enzyme 2 receptor
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May | borrow your immunity? @L
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Ny
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COVID-19 patient PBMC Flow cytometry Single-cell sort RT-PCR and PCR clone Transfection Functional assays
(Recovered, virus-free, sorting of
serum blocking+) RBD-specific
IgG* B cells

Whenever a new virus emerges—be it HIV or SARS-CoV-2—a few lucky

people put up a potent natural defense. Monoclonal antibody drugs let
them share the health

=> bioreactor => opzuiveren
Afweerreactie => idiotypisch.

=> MHC: 90% reageert OK, 1% uitstekend

https://www.wired.com/story/covid-immunity-antibodies/



https://www.wired.com/story/covid-immunity-antibodies/

Haplotype and disease %
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* MHC in humans is called HLA

« HLA variation is a crucial determinant of
transplant rejection and susceptibility to a
large number of infectious and
autoimmune diseases.

* Yet identification of causal variants is
problematic owing to linkage
disequilibrium that extends across multiple
HLA and non-HLA genes in the MHC

* |ndianen ziek door kolonisten
= boek: Zwaarden, paarden en ziektekiemen;

. A/BIC (HLA-I), DP/DQ/DR (HLA-II)

— ledereen heeft een combinatie van
verschillende MHC’s

= altijd wel wat reactie (minder ernstig
Ziektebeeld?).



Corona sneltest
Ministerie keurt zelftests goed

®

HOVO BRABANT
SENIORENACADEMIE

- Neus/keel swab in vloeistof
- Mengen

- Druppel op plaatje

- 15min wachten

Vloeistof, evt met virus loopt
langs plek met antilichamen
specifiek voor Corona (T) . Zodra
die iets binden komt er een

NB net als zwangerschapstest

NB Op C zitten antilichamen
tegen eiwitten die iedereen
heeft in de slijmvliezen

Ruud is negatief!




HOVO BRABANT
SENIORENACADEMIE

Serologie | %

Antilichamen in bloed (titer)
—> Retrospectief (achteraf)

—> Nu niet mogelijk voor individu
—> Maakt het lastig voor Corona slachtoffer
die geen test heeft gedaan (vgl met Q-koorts)

=> Qutfit serologie
(nog haarnet en 2x handschoenen erbij)

Nu wel mogelijk in Luxemburg!

—> Betere beslissingen over vaccinatie strategie
Voor samenleving: Hoe zit het met verspreiding
Voor individu: Geen vaccin nodig, bij titer.




Evolution of antibody immunity to SARS-CoV-2 %

HOVO BRABANT
SENIORENACADEMIE

Immunofluorescence and PCR analyses of intestinal biopsies obtained from
asymptomatic individuals at 4 months after the onset of coronavirus disease 2019
(COVID-19) revealed the persistence of SARS-CoV-2 nucleic acids and immunoreactivity
in the small bowel of 7 out of 14 individuals. We conclude that the memory B cell
response to SARS-CoV-2 evolves between 1.3 and 6.2 months after infection in a
manner that is consistent with antigen persistence.

Virus blijft langere tijd actief!
—>Langer antilichamen (net als bij mazelen)

—>besmettelijk?

—>Endemisch
—>Mee leren leven

—>Belang van serologisch onderzoek



https://www.nytimes.com/interactive/2021/health/ @

coronavirus-mutations-B117-variant.html HOVO BRABANT
SENIORENACADEMIE

» NSP12 (Non-structural protejn 12)
40

A number of researchers suspect
that B.1.1.7 gained many of its
mutations within a single person.
People with weakened immune
systems can remain infected with
replicating coronaviruses for sev-
eral months, allowing the virus to
accumulate many extra mutations.



https://www.nytimes.com/interactive/2021/health/coronavirus-mutations-B117-variant.html
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Boek: Abbas, Basic Immunology.
Aanrader, maar niet noodzakelijk

https://youtu.be/7g0fkC3CywM



https://youtu.be/7g0fkC3CywM

De volgende pandemie komt uit.. %ﬁﬁmm

SENIORENACADEMIE

Global hotspots and correlates of emerging zoonotic diseases

Vraag: Het % van de bevolking dat direct met levende dieren in aanraking komt, daalt. Dus de
kans dat er ziektes van dieren naar mensen overstappen, neemt af.

Maar tegenwoordig zeggen sommigen dat de kans dat er ziektes van dieren naar mensen
overstappen_toeneemt, en dat we dus contacten met dieren moeten verminderen. Hoe zit dit?

=> Juist nu meer mensen en meer dieren op een kluitje? In ieder geval veel meer kans op mutaties



EmergingPandemicDiseases: HowWeGot toCOVID-19 %

Anthony S. Fauci HOVO BRABANT
SENIORENACADEMIE

Newly emerging (and re-emerging) infectious diseases have been threatening humans
since the neolithic revolution, 12,000 years ago, when human hunter-gatherers settled into
villages to domesticate animals and cultivate crops. These beginnings of domestication
were the earliest steps in man’s systematic, widespread manipulation of nature. Ancient
emerging zoonotic diseases with deadly consequences include smallpox, falciparum
malaria, measles, and bubonic/pneumonic plague. Some, e.g., the Justinian plague (541
AD) and the Black Death (1348 AD), killed substantial proportions of humans in the
“known’” world, i.e., the world known to those whose recordings of it survive,
predominantly in Asia, the Middle East, and Europe. Only a century ago, the 1918 influenza
pandemic killed 50 million or more people, apparently the deadliest event in recorded
human history The HIV/AIDS pandemic, recognized in 1981, has so far killed at least 37
million. And the past decade has witnessed unprecedented pandemic explosions: HIN1
“swine”” influenza (2009), chikungunya (2014), and Zika (2015), as well as pandemic-like
emergences of Ebola fever over large parts of Africa (2014 to the present). COVID-19, is
but the latest example of an unexpected, novel, and devastating pandemic disease. One
can conclude from this recent experience that we have entered a pandemic era.

Disease emergence reflects dynamic balances and imbalances, within complex globally
distributed ecosystems comprising humans, animals, pathogens, and the environment.



https://pubmed.ncbi.nlm.nih.gov/32846157/

Nothing new %

HOVO BRABANT
SENIORENACADEMIE

« SARS-CoV-2 is the seventh coronavirus that is known to cause human
disease. The viruses can be classified into four genera: alpha, beta,
gamma, and deltaCoVs. Previously identified human CoVs that cause
human disease include the alphaCoVs hCoV-NL63 and hCoV-229E and the
betaCoVs HCoV-OC43, HKU1, severe acute respiratory syndrome CoV
(SARS-CoV), and Middle East respiratory syndrome CoV (MERS-CoV).

* Notably, new cases of MERS-CoV infecting humans are still being reported.

« Common human coronaviruses, including types 229E, NL63, OC43, and
HKUL, usually cause mild to moderate upper-respiratory tract illnesses, like
the common cold. Most people get infected with one or more of these
viruses at some point in their lives.

« Viruses are part of our environment
= Do more research



Human coronavirus OC43 and %

{ ° ) ° aitie AB!?
the ‘Russian flu’ pandemic SENIORENACADEMIE

A pandemic of respiratory disease known as the ‘Russian flu” occurred in 1889 and
1890 and caused approximately one million deaths globally. This pandemic has
been speculated to be caused by an influenza A virus. However, a study from 2005
showed that OC43, which is a human betacoronavirus, diverged from the closely
related bovine coronavirus during the time frame of the ‘Russian flu’122, This makes
it plausible that OC43 — which is still circulating in humans, causing common colds
— was the causative agent of this pandemic. Interestingly, it has been shown,

at least in one case, that bovine coronaviruses can infect humanst9. The other
three endemic coronaviruses in humans — NL63, 229E (both alphacoronaviruses)
and HKU1 (betacoronavirus) — are speculated to also be of zoonotic originiél,
NL63-like and 229E-like viruses have been found in bats162163.164 3nd viruses related
to HKU1 have been found in rats1®2, This suggests that severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is not the first coronavirus to cause a
pandemic and, given the frequency of outbreaks (SARS-CoV in 2003 and MERS CoV
since 2012), it is likely not the last one. Importantly, studying circulating human
coronaviruses and their origin will likely inform us better about the future of SARS-
CoV-2 in the human population as well as about future pandemics with other
coronaviruses.


https://www.nature.com/articles/s41577-021-00522-1#ref-CR159
https://www.nature.com/articles/s41577-021-00522-1#ref-CR160
https://www.nature.com/articles/s41577-021-00522-1#ref-CR161
https://www.nature.com/articles/s41577-021-00522-1?utm_source=Nature+Briefing&utm_campaign=09b55fc449-briefing-dy-20210319&utm_medium=email&utm_term=0_c9dfd39373-09b55fc449-43663969#ref-CR162
https://www.nature.com/articles/s41577-021-00522-1?utm_source=Nature+Briefing&utm_campaign=09b55fc449-briefing-dy-20210319&utm_medium=email&utm_term=0_c9dfd39373-09b55fc449-43663969#ref-CR163
https://www.nature.com/articles/s41577-021-00522-1#ref-CR164
https://www.nature.com/articles/s41577-021-00522-1#ref-CR165

Huge trove of unknown viruses found in fish, Cﬁ

frogs and reptiles HOVO BRABANT

SENIORENACADEMIE

« Analysis of more than 200
newly discovered RNA
viruses confirms that they
co-evolved with their
vertebrate hosts over
millions of years



https://www.nature.com/articles/d41586-018-04102-7

8

_ HOVO BRABANT
A trove of bat coronaviruses SENIORENACADEMIE

Bats in the province of Yunnan in southern China have
yielded yet more coronaviruses closely related to the
pandemic virus.

From the samples, the team sequenced 24 coronavirus
genomes, of which 4 were new viruses closely related
to SARS-CoV-2. One of the viruses isolated from

a Rhinolophus pusillus bat shared 94.5% of its genome
with the pandemic virus, making it the second-closest
known relative to SARS-CoV-2. The closest known
relative is a coronavirus called RATG13, which shares
96% of its genome with SARS-CoV-2 and was isolated
from a Rhinolophus affinis bat in Yunnan in 2013.

The results suggest that viruses closely related to
SARS-CoV-2 continue to circulate in bats and are highly
prevalent in some regions.

Nature 591, 351 (17-03-2021)

https://doi.org/gh73mk; 2021).



https://doi.org/gh73mk
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. 1. Onderdelen van het afweersysteem
cellen, signaalstoffen, antilichamen
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FUNCTIONS AND DISORDERS OF THE IMMUNE SYSTEM 3. Intracellulaire afweer
g RNA detectie, PCR (tests)
4. Ziekte en veroudering
ABUL K. ABBAS virussen en leven => wat maakt corona
ANDREW H. LICHTMAN e
SHIV PILLA! bijzonder
E’"‘V‘“‘ 5. Vragen en ethiek

ingrijpen in het leven

Boek: Abbas, Basic Immunology.
Aanrader, maar niet noodzakelijk

https://youtu.be/7g0fkC3CywM



https://youtu.be/7g0fkC3CywM
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RNA geeft boost aan intracellulaire afweer (Interferon respons)

Self-adjuvant effect. Various of pattern recognition receptors (PRRs) can recognize mRNA in vitro.
sSRNA can be recognized by endosomal innate immune receptors which can stimulate the secretion of

pro-inflammatory cytokines and type I interferon (IFN), which leads to antigen-presenting cells (APCs)
activation and inflammatory reaction.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7554980/



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7554980/

Gevaar als leidend principe %_
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Dan ger HyPOthes IS SENIORENACADEMIE
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$100 proteins
Hepatoma-derived growth factor (HDGF)
IL-33
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En RNA blljkbaar ook Reactive oxygen species (ROS)
. Dissolution of extracellular matrix
(versie 4.0)
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https://www.sciencemag.org/topic/crispr?r3f_986=http://science.sciencemag.org/content/327/5962/167.full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4192899/

Viruses and interferon: a fight for supremacy

®

HOVO BRABANT
SENIORENACADEMIE

V/A\N

Type | interferons (IFNs) are a group of
antiviral cytokines that are induced during
viral infection by viral-replication products,
such as double-stranded (ds)RNA. IFNs exert
their biological functions by binding to
specific cell-surface receptors In turn, this
triggers the intracellular IFN signalling
pathway — mainly the JAK-STAT pathway—
which eventually induces the expression of a
large number of IFN-stimulated genes (ISGs).
The ISGs, the workhorses of the IFN
response, set up an antiviral, antiproliferative
and immunoregulatory state in the host cells.
However, most, if not all, viruses have
evolved a broad spectrum of strategies to
block and interfere with the IFN pathway.

NB De geinfecteerde cel produceert deze
voor zichzelf (autophagy), en de omgeving.

[Anllvlral. antiprofiferative and immunaregulatory responsssJ



https://www.nature.com/articles/nri888

a Unmodified, unpurified mRNA b Nucleoside-modified, purified mRNA

MRNA vaccines . g
a new era in vaccinolo
d // \\ ;'Qosc{f// (Q}

Endosomal-
RNA sensing
. * TLR3

2018, nature review « TLR7

* TLR8

Was al jaren in ontwikkeling O
ype | IFNs

Corona was gat in de markt T
ytosolic-

i RNA sensi
NB Veel virussen veroorzaken kanker PKR

* OAS BX% y :
mMRNA cancer vaccines, including 2MbAs ), & S:;',;i;?gn
dendritic cell vaccines, have been * Others?

R R~A . & Peptide-MHC
employed in numerous cancer clinical DC maturation i
trials, with some promising results « CD86
. . oo * MHC class | and Il
showing antigen-specific T cell
responses and prolonged disease-free

survival in some cases.

Nature Reviews | Drug Discovery

Engineering of the RNA sequence has
rendered synthetic mMRNA more
translatable than ever before and

modified nucleosides decrease innate
immune activation and increase
translation => BioNtech/Moderna

https://www.nature.com/articles/nrd.2017.243
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2775451/



https://www.nature.com/articles/nrd.2017.243
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2775451/
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https://www.sciencedirect.com/science/article/abs/pii/S1097276520309369?via%3Dihub
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Modulation of immunogenicity of RNA HOVO BRABANT
SENIORENACADEMIE

Exogenous mRNA is inherently immunostimulatory, as it is recognized by a
variety of cell surface, endosomal and cytosolic innate immune receptors.

Depending on the therapeutic application, this feature of mRNA could be
beneficial or detrimental. It is potentially advantageous for vaccination
because in some cases it may provide adjuvant activity to drive dendritic cell
maturation and thus elicit robust T and B cell immune responses. However,
innate immune sensing of MRNA has also been associated with the inhibition
of antigen expression and may negatively affect the immune response.
Although the paradoxical effects of innate immune sensing on different
formats of mMRNA vaccines are incompletely understood, some progress has
been made in recent years in elucidating these phenomena.

NB Curevac gebruikt juist ongemodificeerd RNA



Vaccin, nadelen
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Bl ae It Ll | COMMON COMPONENTS OF VACCINES
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https://www.sciencemag.org/topic/crispr?r3f_986=http://science.sciencemag.org/content/327/5962/167.full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4192899/

Autophagy

Overlap met de intracellulaire afweer

| Plasma membrane

Cytoplasm

Stress

Phagophore
nucleation

J ® PI3KC3 complex |

Initiation m B

(-
5!

©—lIsolation

Lipid Qroplet

Mitochondrion

Membrane sources

Recycling
ATG9-

Cargo sequestration

g@@ LC3 and/or
GABARAP

,\‘__JPE

o Omegasome

endosome
containing
vesicles
@ J -
>

’g“/ﬂ

% Recycling of nutrients

t

Protein Acidic A
lhydrolases 3 2
aggregate

:‘ c ¢ B ‘ / |
v J
N \ L] y
< Ve
Lysosome \
Autolysbsome
e

Fusion with | ‘.‘“
lysosome

L o4

Ub chain
f Maturation

D ¥

Ub-dependent
autophagy receptor

Integral autophagy

\ receptor o
__/ '4 PR Y

Expansion

Sealing
Autophagosome

N

®

HOVO BRABANT
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Autophagy (or
autophagocytosis) is
the natural, regulated
mechanism of the
cell that
disassembles
unnecessary or
dysfunctional
components.

It allows the orderly
degradation and
recycling of cellular
components.

Ook na infectie

= Opruimen virus
= MHC-

Foute autophagy
=> Alzheimers?



https://www.nature.com/collections/xcrrrjbbyy

Chronische ontsteking en ziekte
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Ziekmakers spelen een belangrijke rol bij veroudering, via
(chronische) ontsteking en verstoren van homeostase



Cellular Saboteur - NSP1
Non-structural protein-1 slows down the infected cell’s production of its own %

proteins. This sabotage forces the cell to make more virus proteins and prevents it

from assembling antiviral proteins that could stop the virus. HOVO BRABANT
=> wat maakt Corona bijzonder SENIORENACADEMIE

|4 Start of genome 30,000 RNA letters » |
THE SARS-CoV-2 GENOME
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Research on other coronaviruses has given scientists a good
understanding of what some of the SARS-CoV-2 proteins do. But
other proteins are far more mysterious, and some might do nothing
at all.

https://www.nytimes.com/interactive/2020/04/03/science/co
ronavirus-genome-bad-news-wrapped-in-protein.html



https://www.nytimes.com/interactive/2020/04/03/science/coronavirus-genome-bad-news-wrapped-in-protein.html?utm_source=Nature+Briefing&utm_campaign=d04639c3df-briefing-dy-20200406&utm_medium=email&utm_term=0_c9dfd39373-d04639c3df-43663969

Viruses and interferon: a fight for supremacy

®

HOVO BRABANT
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V/A\N

Type | interferons (IFNs) are a group of
antiviral cytokines that are induced during
viral infection by viral-replication products,
such as double-stranded (ds)RNA. IFNs exert
their biological functions by binding to
specific cell-surface receptors In turn, this
triggers the intracellular IFN signalling
pathway — mainly the JAK-STAT pathway—
which eventually induces the expression of a
large number of IFN-stimulated genes (ISGs).
The ISGs, the workhorses of the IFN
response, set up an antiviral, antiproliferative
and immunoregulatory state in the host cells.
However, most, if not all, viruses have
evolved a broad spectrum of strategies to
block and interfere with the IFN pathway.

NB De geinfecteerde cel produceert deze
voor zichzelf (autophagy), en de omgeving.

[Anllvlral. antiprofiferative and immunaregulatory responsssJ



https://www.nature.com/articles/nri888

SARS-CoV-2 disrupts splicing, translation,

to suppress host defenses

455y
and protein trafficking %

HOVO BRABANT

SENIORENACADEMIE

SARS-CoV-2 is a recently identified coronavirus
that causes the respiratory disease known as
COVID-19. Despite the urgent need, we still do
not fully understand the molecular basis of
SARS-CoV-2 pathogenesis. Here, we
comprehensively define the interactions
between SARS-CoV-2 proteins and human
RNAs. NSP16 binds to the mRNA recognition
domains of the U1l and U2 splicing RNAs and
acts to suppress global mRNA splicing upon
SARS-CoV-2 infection. NSP1 binds to 18S
ribosomal RNA in the mRNA entry channel of
the ribosome and leads to global inhibition of
MRNA translation upon infection. Finally, NSP8
and NSP9 bind to the 7SL RNA in the Signal
Recognition Particle and interfere with protein
trafficking to the cell membrane upon infection.
Disruption of each of these essential cellular
functions acts to suppress the interferon
response to viral infection.

Our results uncover a multipronged strategy
utilized by SARS-CoV-2 to antagonize essential
cellular processes to suppress host defenses
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How the timing of interferon responses might control

innate and adaptive immunity to SARS-CoV-2. HOVO BRABANT
SENIORENACADEMIE

a Early robust type | D Delayed type | interferon ¢ Type | interferon deficiency d Recombinant type |
interferon response response interferon therapy

Type linterferan load . Recombinant
- o type interferon
response \y response
e Y / B -
, Il interferon
response

Injection of
recombinant
type | interferon

* Viral clearance * Partial viral clearance * Uncontrolled viral replication * Rapid viral clearance
* Normal-level T cell = T cell lymphopenia; * T cell lymphopenia; * Reduced T cell and
and B cell responses robust B cell response compensatory B cell response B cell responses

. '

i A . ¢ ' _ ___4

* Genetic mutations in type |
interferon pathways Early treatment with

* Neutralizing antibodies 1o recombinant type linterferon
type | interferons

* Young adults * Older adults
* Low levels of viral = Higher levels of
exposure viral exposure

https://www.nature.com/articles/s41577-021-00522-1



https://www.nature.com/articles/s41577-021-00522-1

Cr | S | S b |J I O n g O n tS t e kl n g Innate Immunity and Inflammatory Storms

When the innate immune system works as it should, it disarms and destroys the SARS-CoV-2 virus.
But the novel coronavirus is able to bypass this finely calibrated process, and chaos results in its
wake. Too many of the signaling proteins, called cytokines, then descend on an infection site,
exacerbating damage. Inflammation in infected lung cells damages tissues, and nearby blood
vessels start to leak and fluid enters the lung cavity.

Beneficial Inflammatory Inmune Response

'3&\45

Nl )
»*O—Virus
Macrophage

1<y i)
& ‘
A

A e Interferon U V
« Doordat het virus te laat wordt :3:3;3:,%#’ e
opgemerkt komt de afweer in N 4

een soort overdrive om toch te ‘ L
proberen nog controle te
Krijgen over het virus.

= overdrive door vet (IL-6)
= inflammaging

- Daaraan overlijden dan veel et ¥
mensen 1 ] ‘ i‘ : (4 Weakened cell junctions

allow fluid to seep out of blood
vessels and into lung cavities.

Macrophages and infected lung cells
secrete interferons and other cytokines,
attracting monocytes and neutrophils
to destroy the pathogen and
prevent further viral replication.

« Corona ontregelt de Interferon (A
respons

Alveolus

(lung
air sac)

Monocyte

Neutrophil

In severe cases, cytokines and
interferons from recruited immune
cells create a cycle of inflammation
that damages lung tissue.

https://www.scientificamerican.com/article/the-immune-havoc-of-covid-19/



https://www.scientificamerican.com/article/the-immune-havoc-of-covid-19/

Immunologie / afweer %

HOVO BRABANT

coll ege 4 SENIORENACADEMIE

. 1. Onderdelen van het afweersysteem
cellen, signaalstoffen, antilichamen
B a8 | © v 2. Hoe leert het afweersysteem
MMUNOLOGY ~— meme i
FUNCTIONS AND DISORDERS OF THE IMMUNE SYSTEM 3. Intracellulaire afweer
& RNA detectie, PCR (tests), CRISPR
4. Ziekte en veroudering
ABUL K. ABBAS virussen en leven => wat maakt corona
ANDREW H. LICHTMAN e
SHIV PILLA! bijzonder
E’"‘V‘“‘ 5. Vragen en ethiek

ingrijpen in het leven

Boek: Abbas, Basic Immunology.
Aanrader, maar niet noodzakelijk

https://youtu.be/7g0fkC3CywM



https://youtu.be/7g0fkC3CywM

Intracellulair defence in eukaryotes (humans) ﬁ

HOVO BRABANT
SENIORENACADEMIE

Nucleotide-binding and oligomerization domain (NOD)-like receptors (NLRS) are
pattern-recognition receptors similar to toll-like receptors (TLRs). While TLRs are
transmembrane receptors, NLRs are_cytoplasmic receptors that play a crucial role in
the innate immune response by recognizing pathogen-associated molecular
patterns (PAMPs) and damage-associated molecular patterns (DAMPS).

=> in ieder geval a-specifieke afweer in de cellen van mensen.
Maar nog veel onbekend.

Veel meer bekend uit onderzoek in bacterien
=> Bacterien hebben zelfs een specifieke afweer (CRISPR)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696971/

v@ CRISPR  GENOME ENGINEERING TOOLBOX HOVO BRABANT

pX260 (or pX334):
hSpCas9 (or hSpCas9n nickase)
CRISPR array + tracrRNA

. Bbsl Bbsl |

guide sequence 57 -,  GTGGAAAGGACGAAACACCGGGTTTTAGAGCTATGCTGTTTTGAATGGETCCCARAACGGETCTTCGAGAAGACGTTTTAGAGCTATGCTGTTTTGAATGGTCCORAAACTTTTT. . -3

insertion site . .

guide sequence
insert

CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) is a microbial nuclease
system involved in defense against invading phages and plasmids. CRISPR loci in microbial hosts
contain a combination of CRISPR-associated (Cas) genes as well as non-coding RNA elements
capable of programming the specificity of the CRISPR-mediated nucleic acid cleavage. We have
recently harnessed the type Il CRISPR nuclease system to facilitate genome editing in mammalian
cells

The CRISPR/Cas system can be implemented in mammalian cells by co-expressing the bacterial
Cas9 nuclease along with the guide RNA. Two forms of guide RNAs can be used to facilitate Cas9-
mediated genome cleavage, using a CRISPR RNA array and tracrRNA or a synthetic guide RNA
fusing the CRISPR RNA with the tracrRNA. These two systems are described below.

Bacteriofagen



https://youtu.be/MnYppmstxIs
https://youtu.be/4YKFw2KZA5o

%

guideRNA/primer actie SENIORENACADEMIE

gRNA bindt aan RNA/DNA
Op 1 specifieke locatie

RNA/
DNA

Reriiticiiriciim
.{wkuww@ 0 0,0, 0,8, 0,8; 0,08,

Kans = % voor 1° nucleotide, en % voor 28 nucleotide (er zijn 4 verschillende)
Kans =% x % =1/42 =1 op 16 voor 2 nucleotiden (1/4" voor n nucleotiden)
Kans = 1/429 voor 20 nucleotiden = 1/1000.000.000.000

Aantal nucleotiden in het genoom = 3.000.000.000

Klein stukje GuideRNA/primer zorgt al voor specifieke herkenning
=> in principe geen off-target effects



CRISPR, &

Intracell_u_lar bacterial defence against virus HOVO BRABANT
=> gpecifiek, met memory ! SENIORENACADEMIE

y) Virus invades
~ —_ bacterial cell

/ j

|

(2) New spacer is

derived from virus ™~ Ada ptation
and integrated into

l CRISPR sequence

R R R
(4) CRISPR RNA l

Targeting = guide§ molecular
machinery to 52
J— (3) CRISPR RNA

target and destroy Production of
viral genome is formed p
CRISPR RNA




Cas: an enzyme that cuts DNA %

CRISPR targets (=> satnav), Cas cuts (=> scissor) e i

Replacement
sequence

<
z
fa)
—
L
o
]

Modern biotechnology has modified Cas

= replace cut-out DNA with any desired sequence
= gene-therapy



Werken met de taal van het leven %

HOVO BRABANT
SENIORENACADEMIE

Lezen = Sequencing (human genome project)

Knippen = Restrictie-enzymen (klonen van GFP gen) gRNA

Schrijven = Synthese => primer /

Plakken = Insertie => vaak nog virus (vector) voor nodig (=> CRISPR)

—>Moleculaire Biologie Toolkit
—>DNA is een taal, en moleculaire biologie = taalkunde
Taalkunde en Grammatica; how do they do it.

Graig Venter => shotgun sequencing HUGO, flagship project.
3miljard => 1000 dollar genome,



PCR => Amplification &
Zelfs een kleine hoeveelheid materiaal kan zo

HOVO BRABANT
worden gedetecteerd SENIORENACADEMIE

1st cycle 2nd cycle 3rd cycle nth cycle
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PCR uitslag = semi-quantitatief: %_
hoe later de curve hoe minder virus HOVO BRABANT

SENIORENACADEMIE

Cycles

Na 35 cycli nog negatief => negatieve testuitslag.

Tot ~50 virus deeltjes geeft curve bij 35 cycli

= 95% kans dat u niet meer besmettelijk bent voorbij 35

NB Kan nog gevoeliger en uitgebreider, maar dat kost ook meer tijd en geld




Retrovirus, reverse transcriptase: @_
van RNA naar DNA HOVO BRABANT

SENIORENACADEMIE
Viralenvelope @ _etts,

Glycoprotein | . HIV g N
| Capsid entering | .
o/ el . 3 fo

_

HOST CELL Wordt gebruikt als stap

voor daadwerkelijke

Vieal RNA e iel0R PCR, om van RNA tot
DNA te komen

Reverse  (two identical : Bij RNA als input
transcriptase

strands)

(Corona)
(a)The structure of HIV, the ChrONE o

virus that causes AIDS

S
.
_ %, ,:/
4{9.*‘“
/ﬂ

wi

Hygy,

e 'ty
<~

N e
T e W
™S ™M

!
wul
G
r\’f;;.

<
) o

.....
........

=> RT-PCR

(b) The reproductive cycle of HIV
Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.
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HOVO BRABANT
SENIORENACADEMIE

Nederlandstalig celbiologie boek? (Karien)
Bacteriofagen

Cees-Jan: Griep
Statistiek, literatuur en fake news => college 5

Cees: kwaliteit => college 5



%

y HOVO BRABANT
R SENIORENACADEMIE

Ons afweersysteem

uuuuuuuuuuuuuuuuuuuuuuuuuuuu
AAAAAAAAAAA

Prof. dr. Jaap van Dissel
Nederlands

Paperback
9789073196919

DANIEL M. DAVIS

1mmuun

Daniel Davis
Nederlands (vertaald)
Paperback
9789057125256

Over de rol van ons afweersysteem

bij de bestrijding van ziekten


https://www.bol.com/nl/c/prof-dr-jaap-van-dissel/11952444/?lastId=8299
https://www.bol.com/nl/c/daniel-davis/2235477/?lastId=41952

Kurzgesagt

Bacteriofaag

Our Best Stuff P ALLES AFSPELEN

New here? Try these.

GREAT FILTER [os

* OPTIMISTIC

WA, NIHILISM
& 7 2

Why Alien Life Would be our Optimistisch Nihilisme
Doom - The Great Filter

Kurzgesagt - In a Nutshell @
Kurzgesagt - In a Nutshell @ 12 min. weergaven *
19 min. weergaven * ar geleden
3 jaar geleden

Ondertiteling

Ondertiteling

The Existential Crisis Playlist P ALLES AFSPELEN

NUCLgAR DEATH | NUKE THE MOON

How Many People Did
Nuclear Energy Kill? Nuclea...

What if We Nuke the Moon?

Kurzgesagt - In a Nutshell @
7.4 min. weergaven *
2 maanden geleden

Kurzgesagt - In a Nutshell @
4,6 min. weergaven *

1 maand geleden
Ondertiteling

Wormgaten uitgelegd - de
ruimtetijd breken
Kurzgesagt - In a Nutshell @
15 min. weergaven *

2 jaar geleden

Ondertiteling

What If Earth got Kicked Out
of the Solar System? Rogue...
Kurzgesagt - In a Nutshell @
7.6 min. weergaven *

3 maanden geleden
Ondertiteling

Eenzaamheid

Kurzgesagt - In a Nutshell @
16 min. weergaven *

2 jaar geleden

Ondertiteling

GEOENGINEERING

Geoengineering: A Horrible
Idea We Might Have to Do
Kurzgesagt - In a Nutshell @
5 min. weergaven *

4 maanden geleden
Ondertiteling

The Deadliest Being on Planet Earth — The Bacteriophage

De bijwerkingen van
inentingen - Hoe hoog is het..
Kurzgesagt - In a Nutshell @
10 min. weergaven *

1 jaar geleden

Ondertiteling

THE HUMAN ERA
&

Toen de tijd geschiedenis
werd - het menselijke tijdperk
Kurzgesagt - In a Nutshell @
5,4 min. weergaven *

4 maanden geleden
Ondertiteling

T
7]
4

C

Ze zien er ook uit
alsof ze verzonnen zijn.


https://www.youtube.com/watch?v=YI3tsmFsrOg&ab_channel=Kurzgesagt%E2%80%93InaNutshell
https://www.youtube.com/watch?v=YI3tsmFsrOg&ab_channel=Kurzgesagt%E2%80%93InaNutshell
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Bacteriofagen zijn virussen HHOVO BRABANT

SENIORENACADEMIE

Dieren (meestal meercellig)

@ fuvins mitochondria cell  anMalcell  polen Planten (vaak meercellig, maar ook algen)
%
C60

protein -
- smallpox virus

| o
.8 %

bacteria

Bacterién (altijd eencellig)

Virussen (nog kleiner dan bacterién)

10 ym

Light microscope

%—l

Electron microscope

Virussen infecteren dieren, planten en
bacterién (=> bacteriofaag, of phage).

Om bacterién te bestrijden worden daarom
soms ook bacteriofagen gebruikt



https://nl.wikipedia.org/wiki/Bacteriofaag
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HOVO BRABANT
How COVID-19 is changing the cold and flu season SENIORENACADEMIE

Measures meant to tame the coronavirus pandemic are quashing
influenza and most other respiratory diseases, which could have
wide-ranging implications.

=> kans!

Despite humanity’s long history with colds and flu, the viruses that
cause them still hold many mysteries. Scientists hope this year’s
disrupted seasons could reveal new information about the
transmission and behaviour of these unwelcome annual guests: how
these viruses respond to health measures, how they interact and
what that might mean for long-term disease burdens. “This is a
natural experiment for so many respiratory viruses,” says Sonja Olsen,
an epidemiologist at the National Center for Immunization and
Respiratory Diseases, part of the US Centers for Disease Control and
Prevention (CDC) in Atlanta, Georgia.
https://www.nature.com/articles/d41586-020-03519-3



https://www.nature.com/articles/d41586-020-03519-3

Influenza en corona %

HOVO BRABANT
SENIORENACADEMIE

Coronabeleid gaf griep de nekslag: nul officiéle gevallen

Terwijl de coronapandemie voortwoekert, kreeg de griep deze winter in Nederland
geen voet aan de grond. Er zijn precies nul officiéle gevallen.

Volgens experts toont dat aan dat ook griepdoden met maatregelen te voorkomen zijn.
Of dat wenselijk is, is een tweede.

=> Volgende winter extra veel griep?
—> Maatregelen om griep te voorkomen (ook 5000 doden per jaar)?

NB Corona is dus besmettelijker, en erger.
Maar, waarom wel maatregelen tegen Corona en niet tegen griep => ethiek.



Volgende week W%

HOVO BRABANT

coll ege 5 SENIORENACADEMIE

. 1. Onderdelen van het afweersysteem
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FUNCTIONS AND DISORDERS OF THE IMMUNE SYSTEM 3. Intracellulaire afweer
g RNA detectie, PCR (tests)
4. Ziekte en veroudering
ABUL K. ABBAS virussen en leven => wat maakt corona
ANDREW H. LICHTMAN e
SHIV PILLA! bijzonder
E’"‘V‘“‘ 5. Vragen en ethiek

ingrijpen in het leven

Boek: Abbas, Basic Immunology.
Aanrader, maar niet noodzakelijk

https://youtu.be/7g0fkC3CywM



https://youtu.be/7g0fkC3CywM

Verspreiding al voor je ziek bent %

HOVO BRABANT
SENIORENACADEMIE

« Coronais ook een
probleem omdat dit
virus zich al kan
verspreiden voor je ziek
bent (Interferon
reSponS) Norovirus

P i
=> Belang mondmasker e

=> Het is ook gewoon een
gemeen virus

Incubation Periods

after infection but before showing symptoms,
when a person can potentially spread a disease

Rotavirus
Seasonal Flu

Cholera

Meningitis

NB Als besmetting optreedt — * Swine Flu HINT
voor ziekte is evt. overlijden =
niet meer relevant (maar
meestal nog besmetting tijdens
ziekte)

=> Aanpassing van virus is Chickenpox
dan ook niet meer relevant Ebola
(vraag Koos)

e ——————— - 1 COVID-19 Coronavirus

" SARS
MERS

Measles



Wat bepaalt de besmettelijkheid? %

HOVO BRABANT
SENIORENACADEMIE

Besmettelijkheid gedurende incubatie periode
Receptor abundancy; ACE komt voor op veel cellen
Receptor binding => Britse variant?

One preprint manuscript, found N501Y is associated with increased binding of the virus to a
receptor found on the surface on many of our cells, called “ACE2”. This could mean the variant
is even more efficient at entering our cells.

Viral load: Hoeveel deeltjes verspreid iemand, en hoeveel daarvan krijg je binnen.

Zonder klachten nauwelijks besmettelijk, maar uiteindelijk komt 60% van de nieuwe
besmettingen toch van mensen zonder klachten

Superspreaders zijn mensen die veel deeltjes produceren.

Superspread events: waar veel mensen bij elkaar komen (waar evt. een superspreader
bij is => zangkoren)

Sociale superpreader; een “mensen-mens”

= Belang mondmasker
— Biologische en sociale factoren


https://www.nature.com/articles/s41423-020-0458-z

8

Sociale aspecten waar ziekmakers van profiteren: HOVO BRABANT
SENIORENACADEMIE

« Steden

« Slechte woonomstandigheden
« Gezelligheid

« Aanraking => huidhonger

« Seks

« Veel kunnen we tijdelijk beperken, maar niet de hele tijd
* Net als elke andere impuls (snacks)

e Levensbhehoefte. De vraag breder gesteld: wat doet dat met een primaat? Bioloog en
primatoloog Frans de Waal deed hier onderzoek naar. “Fysiek contact is altijd belangrijk
voor de primaten. Ze vlooien elkaar, spelen, zitten vaak tegen elkaar aan,” legt De Waal uit.
“We weten ook dat het stresshormoon cortisol daalt en het ‘knuffelhormoon’ oxytocine
stijgt als gevolg van contact. Lichamelijk contact wordt dan ook gebruikt in verzoeningen en
natuurlijk tussen moeder en kind. Als een jonge aap ergens van schrikt of een ruzie heeft
verloren, dan rent ie naar moeder om een tepel in de mond te nemen en tegen haar aan te
zitten, hetgeen kalmering brengt.”



https://www.parool.nl/nieuws/waarom-we-massaal-huidhonger-hebben~b087e17f/

Quarantaine: k

HOVO BRABANT
SENIORENACADEMIE

The word quarantine comes from quarantena, meaning "forty days", used in
the 14th-15th-century Venetian language and designating the period that all
ships were required to be isolated before passengers and crew could go
ashore during the Black Death plague epidemic

Pest, kwam ook al uit (centraal) Azie, verspreid via handelaren

An early mention of isolation occurs in the Biblical book of Leviticus, written
in the seventh century BC or perhaps earlier, which describes the procedure
for separating out infected people to prevent spread of disease under

the Mosaic Law:

=> Al belangrijk sinds de landbouwrevolutie en de eerste steden

=> virussen, en hun aanpak zijn al lang onderdeel van het leven van mensen
= Infecties bij de mens gedragen zich nog steeds hetzelfde

= Verspreid via reizigers

—> Stop met reizen, met name vliegen!

= Virussen hebben het nu alleen maar makkelijker.


https://en.wikipedia.org/wiki/Book_of_Leviticus

Ziekmakers en symbiose %

HOVO BRABANT
SENIORENACADEMIE

« Ziekmakers zijn de belangrijkste drijver van evolutie.

» ledereen heeft een eigen repertoire tegen ziekmakers, en er vind
selectie plaats => ziekmaker wordt (meestal) minder virulent.

« Selectie vindt plaats op “grote” gebeurtenissen, als HIV / Ebola.
* Wij zijn de nazaten van mensen die virussen hebben overleetft.
« Al miljarden jaren samenleven ziekmakers en andere organismen !

* In dit systeem zijn individuen uitwisselbaar.



Corona gegevens: %

Information i1s beautiful HOVO BRABANT

SENIORENACADEMIE

How Contagious & Deadly is It?

: We don't fully know vet but it's in this range
— Waarom is de Y RIERY

. . , ® who die
infectie dan zo'n 1
60% The case fatality rate
groot probleem? oMo easb A
S0 Rave dlid
There may well be far
40 more untested infected
people making the rate
A much lower.
20%
106
o - COVID-19
12 transmissions: 1.5-3.5
S +® fatality rate: 0.7 - 3.4%
. .. . 0%
https://informationisbeautiful.n
. . . . [I)/{; }
et/visualizations/covid-19- T
coron avi ru S—i nfor‘a 9 h iC- average no. of people infected by each sick person

datapack/



https://informationisbeautiful.net/visualizations/covid-19-coronavirus-infographic-datapack/

%

HOVO BRABANT
Virulentie sweet-spot? RO veranderd maar niet SENIORENACADEMIE

Veel ziekmakers passen zich aan aan (nieuwe) gastheer.

Maar Corona zit (al) in sweet-spot van besmettelijkheid en virulentie (hoe ziek wordt je
er van, en blijf je in staat virus te verspreiden)?

Tegenargument:, TB, pest en Ebola blijven zeer dodelijk.

The adaptive evolution of virulence: a review of theoretical predictions and
empirical tests

Why is it that some parasites cause high levels of host damage (i.e. virulence) whereas others
are relatively benign?

The classic expression of parasite fitness, R,. %=

 ptv+

Parasite fitness is the product of the rate at which new infections are caused by an infected host
(6S) and the duration of infection (« + v + )1 In this formulation, g is the transmission

rate, S is the density of susceptibles, vy is the rate at which an infected host clears the

disease, u is the background mortality rate and v is the mortality rate due to infection, often
referred to as ‘virulence’

=> als besmetting optreedt voor ziekte is evt overlijden niet meer relevant

=> vergelijking gaat ook op voor bacterien schimmels etc.



https://en.wikipedia.org/wiki/List_of_human_disease_case_fatality_rates
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4873896/

Corona gegevens:

Information is beautiful

%

HOVO BRABANT

SENIORENACADEMIE

99% van de mensen die overlijden hebben onderliggend lijden
=> Niet meer belangrijk voor verspreiding?

Especially Those with Existing Conditions

% with other serious ailments who die

cardiovascular
chronic
respiratory 0
disease 6.3%
abnormally
high blood 0
pressure 6%
cancer - 5.6%

no existing v
conditions 0.9%

Multiple Conditions Increase Risk

oe rious conditions present in those who have died

onditions

25%

1condition

2 conditions

48%

3+ conditions



https://informationisbeautiful.net/visualizations/covid-19-coronavirus-infographic-datapack/

The emerging plasticity of SARS-CoV-2 %

HOVO BRABANT
SENIORENACADEMIE

* Viruses evolve as a result of mutation (misincorporations, insertions
or deletions, and recombination) and natural selection for favorable
traits such as more efficient viral replication, transmission, and
evasion of host defenses. Newly selected traits may be linked in
unpredictable ways and raise concern that virus spread and
evolution could result in greater virulence (disease severity).

« Vaccine manufacturers are now testing potential booster vaccines
against circulating SARS-CoV-2 variants, and more broadly active
monoclonal antibodies are in development for therapy. Such
proactive approaches are likely to be needed to ensure pandemic
control and elimination.



https://science.sciencemag.org/content/371/6536/1306

The coronavirus genome is like a shipping label @

HOVO BRABANT

that lets epidemiologists track where it's been  sexioreNacapeEmIE

Phylogeny

Country v

-Dec-03 2019-Dec-24 2020-Jan-15 2020-Feb-05 2020-Feb-26 2020-Mar-18 2020-Apr-08

https://theconversation.com/the-coronavirus-genome-is-like-a-shipping-
label-that-lets-epidemiologists-track-where-its-been-136826

The analysis of viral
genomic sequences
will continue to be a
valuable tool for
tracking and
containing the spread
of SARS-CoV-2.

For instance,
sequencing the

genome of a virus
from a newly infected
patient could tell you
if it is a virus that has
been circulating in the
area for a while, or if
itis a new
introduction from
elsewhere.



https://theconversation.com/the-coronavirus-genome-is-like-a-shipping-label-that-lets-epidemiologists-track-where-its-been-136826

Hoe twee dappere virologen de Chinese doofpot (% |
HOVQO BRABANT
SENIORENACADEMIE

Hoe reageerde China toen het nieuwe coronavirus daar een jaar geleden
de eerste slachtoffers maakte? Er was een breekijzer nodig om het land tot openheid te
dwingen.

Op 11 januari 2020, om twee uur’s nachts Nederlandse tijd, post viroloog Eddie
Holmes van de University of Sydney de genetische code van 29.903 letters van het virus
op de openbare website van virological.org. Die genetische blauwdruk van het virus is

ontcijferd door Zhang Yongzhen, een viroloog van de Fudan Universiteit in Shanghai,
met wie Holmes al jaren samenwerkt. Tegen de wil van de Chinese overheid in
besluiten Zhang en Holmes dat de wereld onmiddellijk moet weten welk nieuwe virus
in Wuhan is uitgebroken.



https://virological.org/t/novel-2019-coronavirus-genome/319
https://virological.org/
https://www.nrc.nl/nieuws/2020/12/18/china-een-jaar-geleden-twee-dappere-virologen-omzeilen-de-doofpot-a4024454
https://virological.org/t/novel-2019-coronavirus-genome/319

The emergence of SARS-CoV-2 in Europe and North America HONS BRABANT
SENIORENACADEMIE

Viral genetic sequence data can provide critical information about
whether viruses separated by time and space are likely to be
epidemiologically linked.

Early introductions into Germany and the west coast of the United
States were extinguished by vigorous public health efforts, but
these successes were largely unrecognized.

Unfortunately, several major travel events occurred in February,
including repatriations from China, with lax public health follow-up.

=> KLM zorgde voor de 1¢© golf ?



https://science.sciencemag.org/content/370/6516/564
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https://youtu.be/7g0fkC3CywM



https://youtu.be/7g0fkC3CywM
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https://en.wikipedia.org/wiki/Autophagy#cite_note-klionsky-3
https://www.nature.com/collections/xcrrrjbbyy

“Eat Me” Signals for Mitophagy %

=> Vgl met fagocytose HOVO BRABANT
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dysfunctional mitochondria by
selective autophagy (mitophagy) is
important for cellular homeostasis
and prevention of disease.

« The mitochondrial matrix proteins
NIPSNAP1 and NIPSNAP2

7

OMM
proteins ' NIPSNAP1/

NIPSNAP1/ NIPSNAP2 R R _ _
NIPSNAP2 accumulate on the mitochondria
PARKIN @ surface upon mitochondrial
Autophagy recc;o:z?: depolarization. There, they recruit
LCI/GABARAP @ proteins involved in
PI3P @ selective autophagy, thereby

Ubiquisn functioning as an “eat me” signal for

mitophagy. NIPSNAP1 and
NIPSNAP2 have a redundant
function in mitophagy and are
predominantly expressed in
different tissues. Zebrafish lacking a
functional Nipsnap1l display
reduced mitophagy in the brain and
Rarldnaaniaamhenotypes.


https://www.cell.com/developmental-cell/fulltext/S1534-5807(19)30224-2

CD22 blockade restores homeostatic mic g *
%

phagocytosis in ageing brains AT
SENIORENACADEMIE

 Published: 03 April 2019
« Abstract

* Microglia maintain homeostasis in the central nervous system
through phagocytic clearance of protein aggregates and cellular
debris. This function deteriorates during ageing and
neurodegenerative disease, concomitant with cognitive decline.
However, the mechanisms of impaired microglial homeostatic
function and the cognitive effects of restoring this function remain
unknown. We combined CRISPR-Cas9 knockout screens with
RNA sequencing analysis to discover age-related genetic modifiers
of microglial phagocytosis. These screens identified CD22, a
canonical B cell receptor, as a negative regulator of phagocytosis
that is upregulated on aged microglia. CD22 mediates the anti-
phagocytic effect of a2,6-linked sialic acid, and inhibition of CD22
promotes the clearance of myelin debris, amyloid-8 oligomers and
a-synuclein fibrils in vivo. Long-term central nervous system
delivery of an antibody that blocks CD22 function reprograms
microglia towards a homeostatic transcriptional state and improves
cognitive function in aged mice. These findings elucidate a
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nutrient sensing and longevity HOVO BRABANT
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6424591/

Inflammaging %

HOVO BRABANT
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« The immune system declines as aging persists. This drastically affects an individual's
adaptive immune system. It causes it to become less effective as the B and
T lymphocyte numbers gradually reduce as time passes by. These cells can be seen
in the bone marrow, thymus, and the mature lymphocytes found in the secondary
lymphoid tissues. This was seen when the elderly were given vaccinations. They were
very much less effective.

* While effectiveness of adaptive immune system declines, innate immune mechanisms
become more active. This is represented by increased number of natural killer
cells and increased production of pro-inflammatory cytokines. This chronic activation
of innate immune system results in a low-grade chronic inflammation development in
the elderly.

« Inflammaging is described as a low grade, chronic, controlled and asymptomatic
inflammation which occurs in the absence of infection and is primarily driven
by endogenous signals. Key molecules associated with inflammaging are elevated
pro-inflammatory cytokines, especially IL-6.

« This chronic inflamed state has detrimental effect on health and contributes to
biological ageing and development of age-related pathologies. Inflammaging was
shown to help development and worsen course of Alzheimer’s disease,
atherosclerosis, type Il diabetes and chronic heart diseases.



https://en.wikipedia.org/wiki/Inflammaging

Aging immunity may
exacerbate COVID-19

Older healthy individuals (60
years and above) exhibit chronic
low-grade sterile inflammation
(not caused by a pathogen)
characterized by high baseline
serum concentrations of C
reactive protein (CRP) and
cytokines, including interleukin-6
(IL-6), and IL-8. Inflammaging
may arise as a result of multiple
mechanisms, including the
accumulation of misfolded
proteins, compromised gut
barrier function, and obesity (3).
Senescent cells, which no longer
divide, accumulate in every organ
during aging and contribute to
increased baseline inflammation

Aged immune responses to SARS-CoV-2 infection
Highly differentiated T cells in older individuals may induce damage in
SARS-CoV-2-infected lungs, as hypothesized in the diagram.

1 SARS-CoV-2 infection
SARS-CoV-2 infects the
epithelial cells in the upper
respiratory tract.

2 Inflammation
SARS-CoV-2 infection

induces inflammation TNF-o

in the respiratory tract. IL-6
IL-1B
MCP-1

3a Activation ‘

of blood vessels
Inflammation activates
endothelial cells that line
capillaries in the lungs.

IL, interleukin; MCP-1, monocyte chemoattractant
protein 1; MICA/B, MHC class | polypeptide-related
sequence A or B; NKR, natural killer cell receptor;
SARS-CoV-2, severe acute respiratory syndrome

Respiratory tract

3b Induction
of NKR ligands

5 Destruction of lung tissue

The infiltrating T cells recognize
MICA/B and induce TCR-independent
killing of NKR ligand—expressing cells
in the respiratory tract and lungs.

Inflammation induces

expression of MICA/B
on respiratory epithelium.

4 Recruitment
of NK-like T cells
The activated
endothelium
promotes the
infiltration of highly
differentiated T cells
that express NKRs,
such as NKG2D.

NKG2D

coronavirus 2; TCR, T cell receptor; TNF-c, tumor Q Capill
necrosis factor-a. ‘ apiliary



https://science.sciencemag.org/content/369/6501/256#ref-3
https://science.sciencemag.org/content/369/6501/256

Immunity in the young and old
Scientists have discovered a number of specific changes that make an older person’s
immune system produce a less robust defense against infection or vaccines. ]{DVO B KP\ B‘-Ih'i NT

SENIORENACADEMIE
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The ability to respond to a wide variety of disease-causing pathogens rests on the Ve ro u e rl n g
diversity of T cells, which carry receptors for specific pathogens. Older adults produce

fewer new T cells than the young, which leads to less diversity.

’ LG
Pathogens A T cells

YOUNG

B cells 2L R° Virus

Antibody responses to vaccination or infection are slower and less effective
in older adults.

''m Im

After a new exposure to a pathogen, older adults struggle to generate the long-term
memory responses that are crucial to a vaccine’s effectiveness or to protection
against reinfection.

SOURCE: REPORTING BY J, WOSEN KNOWABLE MAGAZINE


https://knowablemagazine.org/article/health-disease/2020/aging-immune-system-and-vaccines

Na-ijl effecten W%
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Halfwaardet Ij d cellen SENIORENACADEMIE

* Rode bloedcel 110 dagen
* Huidcel 21 dagen
« Darm epitheel 2 dagen
 Long epitheelcel 1 jaar

U

Vrijwel elke cel in het lichaam is vervangen na ~10 jaar

U

schip van Theseus (u bent informatie)

« Stamcellen, 10 jaar => nieuwe cellen en atomen.

« Vervangingsniveau’s: atomen, cellen, individu (nadruk), soort
« 70% effectief is heel normaal

« 92% (MmMRNA) 8% => toch een probleem.

« Jong => was mich nicht umbringt macht mich starker
* Oud => was mich micht umbringt macht mich swacher

www.uptodate.com/contents/red-blood-cell-survival-normal-values-and-measurement

www.goodreads.com/quotes/469374-was-mich-nicht-umbringt-macht-mich-st-rker
https://nl.wikipedia.org/wiki/Schip van Theseus



http://www.uptodate.com/contents/red-blood-cell-survival-normal-values-and-measurement
https://www.goodreads.com/quotes/469374-was-mich-nicht-umbringt-macht-mich-st-rker
https://nl.wikipedia.org/wiki/Schip_van_Theseus

Chronische ontsteking en ziekte

Cancer
Pulmonary Cardiovascular
diseases

s ' ‘ diseases

aLrdiogica: | Inflammation M) Alzheimer

diseases

Diabetes Il
Arthritis

Autoimmune
diseases




Celbio: Vet verstoord homeostase
=> |[nsuline resistentie
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Wat we ons
mooie
lichaam
aandoen
met vet (of
roken, of
alcohol etc.)
is veel erger
dan een
vaccin

https://www.youtube.com/watch?v=KYoV3RxwFD8



https://www.youtube.com/watch?v=KYoV3RxwFD8

Celbio:

Activiteit, energiehuishouding en afweer

ysical activity

Myokines

!

t Muscle hypertrophy (myostatin, LIF, IL-4, IL-6, IL-7, IL-15)
t e oxidation (IL-6, BDNF)

lnsulm sensmvuty (IL 6)

2)

t Antl mflammat»on (IL 6)
t Anti-tumour defence (unidentified secreted factor(s))
t Pancreas function (unidentified secreted factor(s))

t Browning of fat (lrisin)

Decreased risk of chronic diseases and premature mortality

Exercise Cytoplasm

Mitochondria DNA

" e

Mitochondrial
construction

®
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‘pecia
Nucleus / \

Transcription factors

) Transcription )
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Translation

@ @ Mitochondrial @ g
o components Se
involved in

energy release fat metabolism

http://science.howstuffworks.com/life/cellular-microscopic/fat-cell2.htm



http://science.howstuffworks.com/life/cellular-microscopic/fat-cell2.htm

Exercise may just be nature’s best medicine

Muscie call
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Best example: Bone
density increases with
exercise

Muscle and
mitochondria

(mitophagy)

And Exercise
improves wound
healing by improved
circulation

= reductions in oxidative
stress, and chronic
low-grade
Inflammation?



https://medlineplus.gov/ency/article/007165.htm
https://physoc.onlinelibrary.wiley.com/doi/full/10.1113/JP270659

Ontsteking en veroudering %

HOVO BRABANT
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www.ncbi.nlm.nih.gov/pubmed/20388068

healthletter.mayoclinic.com/editorial/editorial.cfm/i/163/t/Buzzed%

200n%20inflammation/



http://www.ncbi.nlm.nih.gov/pubmed/20388068
http://healthletter.mayoclinic.com/editorial/editorial.cfm/i/163/t/Buzzed on inflammation/

Exercise generates immune cells in bone %

HOVO BRABANT
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e A specialized type of bone-cell progenitor has been identified in the bone
marrow, and shown to support the generation of immune cells called
lymphocytes in response to movement.



https://www.nature.com/articles/d41586-021-00419-y

Life-span v. Health span %

HOVO BRABANT
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Vroeger werden mensen maar ~35 jaar, door roofdieren, voedseltekort,
veroudering en ziekmakers (=> natuurlijke selectie).

Tegenwoordig blijven we langer leven, maar vaak in slechte gezondheid.
=> Rol farmaceutische industrie

= Heel fijn voor het individu, maar minder goed voor de samenleving

= Als er dan een ziekmaker langs komt is er in ineens een heel grote
groep mensen extra vatbaar => crisis

= Investeer in gezonde mensen, niet perse in oude
= En in gezonde omgang met de natuur

— Belasting op vet, en suiker (Coca cola, McDonalds) => laten betalen
voor (deels) veroorzaken Corona.

= Profits are private, costs are public (net als bij de kredietcrisis, en
CO2-crisis



Medicalisering van sociaal probleem

%
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Insuline resistentie = lifestyle choice ?

Some scholars go as far as to claim
that neither insulin resistance, nor
obesity really are metabolic
disorders per se, but simply adaptive
responses to sustained caloric
surplus, intended to protect bodily
organs from lipotoxicity (unsafe
levels of lipids in the bloodstream
and tissues): "Obesity should
therefore not be regarded as a
pathology or disease, but rather as
the normal, physiologic response to
sustained caloric surplus


https://www.youtube.com/watch?v=KYoV3RxwFD8
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Stelling:
Corona is een vervelend virus, maar de problemen zijn vooral
maatschappelijk.

Meestal geen oorzaak, maar aanleiding van overlijden



®
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Nederlandse data feb.2021

Leeftijd en geslacht overledenen

Bron: RIVM
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We hebben een relatief oude populatie => toch veel doden.
7 miljoen 50+ => 70.000 doden potentieel (CFR 1,0)
=> CFR is voor de gehele populatie, ligt voor ouderen 2x hoger

=> 140.000 doden?
NB verspreiding vooral via 30-40 jarigen?
NB Binnen zitten is makkelijker als je met pensioen bent.
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Het aantal personen dat meer is overleden dan verwacht (oversterfte) per jaar (x 1.000) | Negatief cijfer = minder
sterfgevallen dan verwacht

2,6 miljoen Nederlanders zouden
besmet zijn geweest

Gegevens van Sanquin helpen
inschatten hoeveel mensen werkelijk
besmet zijn geraakt. Volgens de
laatste stand, van half februari, heeft
15 procent van de donoren het virus

gehad. Dat komt neer op 2,6 miljoen I I

20 dzd

mensen, als wordt aangenomen dat
een net zo groot deel van de hele
bEVOlking besmet is geweest. - 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Grootste aantal sinds 2¢ wereldoorlog.

NB Watersnoodramp 1863 doden => deltaplan
Wat gaan we doen met deze ramp?

=> Deltaplan gezondheid?

NB Veel mensen ontwikkelen niet
eens antilichamen

=> aantal mensen dat corona heeft
“gezien” is nog veel hoger

https://www.nu.nl/uitleqg-over-het-coronavirus/6118920/een-jaar-bevestigd-

corona-in-nederland-de-ziektecijfers-op



https://www.nu.nl/uitleg-over-het-coronavirus/6118920/een-jaar-bevestigd-corona-in-nederland-de-ziektecijfers-op-een-rij.html

Why did the world’s pandemic %

warning system fail when COVID hit? SENIORENACADEMIE

e Nearly one year ago, the World Health Organization sounded the alarm
about the coronavirus, but was ignored.

* https://www.nature.com/articles/d41586-021-00162-4

e The USA's response to the 2014 Ebola outbreak could have informed its
COVID-19 response

e https://www.sciencedirect.com/science/article/pii/S0140673621004335



https://www.nature.com/articles/d41586-021-00162-4
https://www.sciencedirect.com/science/article/pii/S0140673621004335

%

Controle van Corona door een landje bij de zee HOVO BRABANT
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Early preparedness, contact tracing, isolation and
testing, coupled with timely border closure, physical
distancing and community adherence, have been
key measures in controlling COVID-19 in Vietham.

— Effectieve overheid
— Meer vertrouwen in de overheid?
—> Eerdere ervaring met SARS / Female

— Andere bevolkingsopbouw

600 400 200 0 38 0 200 400 600
Population (in thousands)

COVID-19 control in Vietham

www.nature.com/articles/s41590-021-00882-9



https://www.nature.com/articles/s41590-021-00882-9

%
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Teveel nadruk op het redden van een individu? SENIORENACADEMIE

Wat mag een mensenleven kosten?

Stelling: Zodra er een getal is geen chantage
mogelijkheden meer door farmaceuten. Dan pas echte
concurrentie en dalende ziektekosten ??



%
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At the EPA’s $10 per micromort, it would be worth spending
$100,000 to prevent a single infection with Covid-19.

—> Zonder maatregelen 10 miljoen geinfecteerden
= 10 miljoen x 0,1 miljoen euro = 1 miljard schade = OK

Financial Times

Gezondheid levert ook geld op
= Investeer daar dan ook in
= Of in ieder geval in bestrijding van virussen


https://www.ft.com/content/e00120a2-74cd-11ea-ad98-044200cb277f

Fossil fuels caused 8.7m deaths globally in 2018%
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e The 8.7m deaths in 2018 represent a “key contributor to the global
burden of mortality and disease”, states the study, which is the result of
collaboration between scientists at Harvard University, the University of
Birmingham, the University of Leicester and University College London.
The death toll exceeds the combined total of people who die globally
each year from smoking tobacco plus those who die of malaria.

e Scientists have established links between pervasive air pollution from
burning fossil fuels and cases of heart disease, respiratory ailments and
even the loss of eyesight. Without fossil fuel emissions, the average life
expectancy of the world’s population would increase by more than a
year, while global economic and health costs would fall by about $2.9tn.

 https://www.theguardian.com/environment/2021/feb/09/fossil-fuels-
pollution-deaths-research



https://www.who.int/news-room/fact-sheets/detail/tobacco#:~:text=Tobacco%20kills%20more%20than%208,%2D%20and%20middle%2Dincome%20countries.
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4740122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4740125/
https://www.theguardian.com/environment/2021/jan/26/air-pollution-linked-to-higher-risk-of-irreversible-sight-loss
https://academic.oup.com/cardiovascres/article/116/11/1910/5770885#207231589
https://e360.yale.edu/digest/air-pollution-from-fossil-fuels-costs-8-billion-per-day-new-research-finds
https://www.theguardian.com/environment/2021/feb/09/fossil-fuels-pollution-deaths-research
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https://youtu.be/7g0fkC3CywM

Ontsteking: &
Cytokines stimuleren herstel HOVO BRABANT

S0min

Histamine
Saorotonin BAX

s s

Nature Reviews | Immunology

Herstel => stamcellen => differentiatie => epigenetica => miRNA => CRISPR




Thelper %
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ﬁfé? I f@'ﬂg IL-17 Inflammation, recruits
v, neutrophils
IL-22

Eosinophils and B cell
Activation

wa l IL-6,

TGF-B Immune response suppression

IL-12

Macrophage actlvatlo o Guide B cells to produce
Inflammation antibodies
zi

IFN-
T

> » o) 10:32/10:46 - L —

T
ar |
| ]


https://www.youtube.com/watch?v=Qs1H5P0SaLU
https://www.nature.com/nri/posters/tregcells/nri1001_treg_poster.pdf
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Nature Reviews | Immunology

Eosinophils can also be recruited by danger signals released by pathogen infections or

tissue injury, inducing host defense against parasitic, fungal, bacterial or viral infection or
oromoting tissue repair and remodeling.
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Monocytes can
become
phenotypically
distinct macrophages.
Upon encountering
different stimuli,
monocytes turn into
highly microbicidal
(M1), orinto
immunosuppressive
macrophages (M2). It
is important to note
that macrophage bias
is a spectrum and is
reversible. IC, immune
complexes; ApC,

apoptotic cells; Gluc,
glucocorticoids.




Herstel:

TGF-B Signaling in Stem Cell Regulation
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The transforming growth

factor-B (TGF-B) family of
cytokines, including TGF-
B, bone morphogenic
proteins (BMPs), and
activin/nodal, is a group
of crucial morphogens in
embryonic development,
and plays key roles in
modulating
stem/progenitor cell
fate.




Herstel en Afweer (andersom)
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Immunomodulatory properties of W%

mesenchymal stem cells SENIORENACADEMIE




Ontstekingsreactie helpt bevalling op gangsﬁ%wmmT
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increased activity of the inflammatory
enzyme COX-2,


http://stke.sciencemag.org/content/8/400/ra106.abstract

Celbiologie:
COX inhibitie HOVO BRABANT
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Medscapee® www.medscape.com

Aspirin: jrreversible inhibition of __ COX-2 specific inhibitors:
d COX-2 ; reversible inhibition of COX-2

Nonspecific NSAIDs: reversible inhibition | COX-2 IR (cotecoxd, rokecont, vakdeccu)
of COX-1 and COX-2

(Indomethacin, buprofen, diclofenac, naproxen,
nambuione)

Isyn s6 Asyn

PGD PGF PGE
synthase | | synthase isomerase

Substrate/product |
e Cen>

Inhibited enzyme

Inhibited pathway

Altered pathway

Source: Cardiovasc Rev Rep © 2003 Le Jacq Communications, Inc.




Non-classical immunity:
Perifere tolerantie voor commensalen (microbiota)
En weefsel herstel
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non-classical MHCl-restricted
commensal-specific immune
responses not only promoted
protection to pathogens, but also
accelerated skin wound closure.
Thus, the microbiota can induce a
highly physiological and pleiotropic
form of adaptive immunity that
couples antimicrobial function with
tissue repair. Our work also reveals
that non-classical MHC class |
molecules, an evolutionarily ancient
arm of the immune system, can
promote homeostatic immunity to the
microbiota.



http://www.cell.com/cell/fulltext/S0092-8674(17)31513-1

The hologenome concept of evolution Cﬁ
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« The host with its microbiome, the holobiont, functions generally as
a distinct biological entity anatomically, metabolically,
immunologically, during development and in evolution

« Half of you is not actually you


https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-018-0457-9

Towards a General Theory of Immunity?

We propose to combine different models to develop a unifying theory of @

immunity which situates immunology in the wider context of physiology.  HOVO BRABANT
https://hal.archives-ouvertes.fr/hal-01673352/document SENTORERACADEMIE

Level lll - Integration

| Respiratory H Digesiive H Circullatory Nervous system I

Immune responses are embedded

|
in the organism and connected to I Reproductive H Muscular H Endocrine
1

the other vital systems. The Phy siological

nervous system and the immune | ol H T |_
system play major roles in the Shcaint g i cross-talk

global integration of the other
systems to maintain homeostasis Immune s) stem

at the organism level

Level Il - Regulation

Three types of mutually inhibitory
immune responses are induced
by distinct types of changes,
establishing an equilibrium,
maintaining immune homeostasis
and regulating the amplitude of
immune reactions

Level | - Activation

Molecular and cellular pathways
of the immune system react

to changes induced to cells and
tissues, as consequences from
infections, tumors and injuries

Figure 1. The immune system, as any other system, functions at different levels (or scales) in order
to maintain homeostasis of the organism. As a consequence, immune responses are regulated, by
different mechanisms, at each of these levels.



https://hal.archives-ouvertes.fr/hal-01673352/document

Immunity as a continuum of archetypes &

http://science.sciencemag.org/content/364/6435/28 HOVO BRABANT
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Accommodation archetypes

Traditional perspectives often reduce immune responses to tolerance and
destruction. Emerging data show that the immune system has a larger palette
of modular archetypes that accommodate healthy tissue. These archetypes can
contribute to disease when dysregulated and/or dysfunctional.

Immunity has
additional distinct roles

Classical spectrum of in normal tissue
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http://science.sciencemag.org/content/364/6435/28

Hersenen %

Niet alleen neuronen HOVO BRABANT
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https://www.nature.com/collections/ypjcncrzxn

Immune priveliged sites: h
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https://en.wikipedia.org/wiki/Immune_privilege

Blood brain barrier

Meninges

Subarachnold space with blood vessels
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experimental allergic encephalomyelitis (EAE) %

An animal model of brain inflammation (MS, ALS HOVO BRABANT
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}I.ymph node
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Neuroinflammatory degradation of myelin
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Basement membrane

Myelin sheath

Normal Compressed Sheath Loss Disconnection Degeneration




Inflammation in the brain &

Vgl met macrofagen HOVO BRABANT
& & SENIORENACADEMIE

a M1 microglia Resting microglia M2 microglia

Q Jmjd3 Jmjd3 1
suppression H3K27me3 |

Tissue repair

Resolution of
inflammation

Neuron §




Neuro-immunology S RADANT
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Alzheimer %

HOVO BRABANT
SENIORENACADEMIE

Oorzaak of gevolg ? Hersencellen

1

' . Zenuwcellen (10%) Gliacellen (90%)
Amyloid, buiten de cel

Tau , in de cel Astrocyten Microglia Overige gliacellen

Ontstekingscellen spelen een rol (microglia)

Neurotoxicity: roken, alcohol, metalen (Al), zuurstofradicalen

http://www.nature.com/nrn/posters/ad/nrn ad posters.pdf



http://www.nature.com/nrn/posters/ad/nrn_ad_posters.pdf
https://www.youtube.com/watch?v=yJXTXN4xrI8

Inflammasomes Cascade in Brain &

Initiate inflammatory reaction in the extracellular space HOVO BRABANT
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http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4188030/pdf/fnins-08-00315.pdf

Alzheimer en ontsteking %
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Acta Neuropathol. 2013 Oct;126(4):479-97.
The amyloid cascade-inflammatory hypothesis of Alzheimer disease:
implications for therapy

Kan in ieder geval helpen te remmen, en vroeg genoeg begonnen
misschien voorkomen.

Misschien zelfs oorzaak (autoimmuun en/of mimicry)


http://www.ncbi.nlm.nih.gov/pubmed/24052108

Dementie, Alzheimer en ouderdom %

what-is-dementia.as HOVO BRABANT
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Dementia is not a specific disease. It's an overall term that describes a wide
range of symptoms associated with a decline in memory or other thinking skills
severe enough to reduce a person's ability to perform everyday
activities.Alzheimer's disease accounts for 60 to 80 percent of cases. Vascular
dementia, which occurs after a stroke, is the second most common dementia
type. But there are many other conditions that can cause symptoms of
dementia, including some that are reversible, such as thyroid problems and
vitamin deficiencies.

The greatest known risk factor for Alzheimer’s is advancing age.

For example, while one of nine people age 65 or older has Alzheimer's, nearly
one of three people age 85 or older has the disease. One of the greatest
mysteries of Alzheimer's disease is why risk rises so dramatically as we grow
older.

Ouderdomsziekte => accepteren?
Ouderdom is verzameling ziektes: alles genezen => geen veroudering


http://www.alz.org/what-is-dementia.asp

