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Osnova

SARS-CoV-2

ÅGenom

ÅProteiny
ÅViru

ÅHostitele

ÅVirovł ƪŀǇǎƭŜ

ÅLife cycle viru

Å[Şőōŀ

Å±ŀƪŎƝƴȅ

http://pdb101.rcsb.org/sci-art/goodsell-gallery/respiratory-droplet
Illustration by David S. Goodsell, RCSB Protein Data Bank; doi: 10.2210/rcsb_pdb/goodsell-gallery-024

http://pdb101.rcsb.org/sci-art/goodsell-gallery/respiratory-droplet




Life Cycle of SARS-CoV-2

https://www.youtube.com/watch?v=k2GlafQ9YhY 

https://www.youtube.com/watch?v=k2GlafQ9YhY


http://3dbionotes-ws.cnb.csic.es/ws/covid19
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https://www.nature.com/articles/s41579-020-00468-6/figures/1


Reakce organismu
ÅReplikace viru - WP4846 

ÅViral subversion of host defence: 
ÅER stress and unfolded protein response - WP4861 
ÅAutophagy and protein degradation -WP4860, WP4936, 

WP4863
ÅApoptosis - WP4864 

ÅIntegrative stress response:
ÅRenin-angiotensin - WP4883, WP4965 
ÅCoagulopathy - WP4927 

ÅInnate Immune Response:
ÅPAMP signalling - WP4912
ÅInduction of interferons and the cytokine storm - WP4868, 

WP4880, WP4876
ÅAltered host metabolism - WP4853

https://covid.pages.uni.lu/map_contents 

https://www.wikipathways.org/index.php/Pathway:WP4846
https://www.wikipathways.org/index.php/Pathway:WP4861
https://www.wikipathways.org/index.php/Pathway:WP4860
https://www.wikipathways.org/index.php/Pathway:WP4936
https://www.wikipathways.org/index.php/Pathway:WP4863
https://www.wikipathways.org/index.php/Pathway:WP4864
https://www.wikipathways.org/index.php/Pathway:WP4883
https://www.wikipathways.org/index.php/Pathway:WP4799
https://www.wikipathways.org/index.php/Pathway:WP4927
https://www.wikipathways.org/index.php/Pathway:WP4912
https://www.wikipathways.org/index.php/Pathway:WP4868
https://www.wikipathways.org/index.php/Pathway:WP4880
https://www.wikipathways.org/index.php/Pathway:WP4876
https://www.wikipathways.org/index.php/Pathway:WP4853
https://covid.pages.uni.lu/map_contents


Wikipathways

https://www.wikipathways.org/index.php/Pathway:WP4846#nogo2 

https://www.wikipathways.org/index.php/Pathway:WP4846#nogo2


Genom SARS-Cov-2

https://covid-19.ensembl.org/Sars_cov_2/Location/View?r=MN908947.3:1-29903 

RNA+ virus 
29,903 b
12 coding genes ς hwCмŀō Ǿ ǎƻōŠ ƻōǎŀƘǳƧŜ мс nsp ǇǊƻǘŜƛƴǻ 

https://covid-19.ensembl.org/Sars_cov_2/Location/View?r=MN908947.3:1-29903


Åhttps://cdn.rcsb.org/pdb101/learn/resources/flyers/covid-genome/covid-genome-prots.png 

Struktury 
ǇǊƻǘŜƛƴǻ  

X Cell survival
Virus assembly
RNA synthesis
RNA editing
Proteases 
Host attachment

https://cdn.rcsb.org/pdb101/learn/resources/flyers/covid-genome/covid-genome-prots.png


Spike Protein



SARS-CoV-2 S protein +ACE2

ÅIƭŀǾƴƝ ƪƻƴǘŀƪǘ ǎ ōǳƶƪŀƳƛ

Mittal A, Manjunath K, Ranjan RK, Kaushik S, Kumar S, et al. (2020) 

COVID-19 pandemic: Insights into structure, function, and hACE2 

receptor recognition by SARS-CoV-2. PLOS Pathogens 16(8): 

e1008762. https://doi.org/10.1371/journal.ppat.1008762

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1

008762
Berka K (2022) https://virus.img.cas.cz/

ACE2

BOAT1

S:RBD

Spike

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008762
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008762
https://virus.img.cas.cz/


ACE2 ςwhat is it?  Why do we care?



Receptor binding domain (RBD) antibodies 
contribute more to SARS-CoV-2 neutralization 
when target cells express high levels of ACE2

https://www.biorxiv.org/content/10.1101/2022.08.29.505713v1 

https://www.biorxiv.org/content/10.1101/2022.08.29.505713v1


ExpreseACE2 

TrochuzvlłǑǘƴƝΣ ȌŜΚ 

https://www.proteinatlas.org/ENSG00000130234-ACE2/tissue 

https://www.proteinatlas.org/ENSG00000130234-ACE2/tissue


https://www.nature.com/articles/s41591-020-
0868-6



Interaction 
with 
antibodies

ÅNeutralizing 
antibodies 
binds with RBD 
domain ς 
blocking ACE2 
interaction

pdbid:8dzi



tǊƻǘƛƭłǘƪȅ 

http://opig.stats.ox.ac.uk/webapps/covabdab/ 

http://opig.stats.ox.ac.uk/webapps/covabdab/


Figure 3 

Cell Host & Microbe DOI: (10.1016/j.chom.2022.10.010) 

Dacon et al. Rare, convergent antibodies targeting the stem helix broadly neutralize diverse betacoronaviruses.

Cell Host & Microbe DOI: 10.1016/j.chom.2022.10.010

Copyright É 2022 Terms and Conditions

Rare, convergent antibodies targeting the stem helix broadly neutralize diverse 

betacoronaviruses

http://www.elsevier.com/termsandconditions




Antibody Escape calculator

https://jbloomlab.github.io/SARS2_RBD_Ab_escape_maps/escape-calc/ 
https://academic.oup.com/ve/article/8/1/veac021/6549895 

https://jbloomlab.github.io/SARS2_RBD_Ab_escape_maps/escape-calc/
https://academic.oup.com/ve/article/8/1/veac021/6549895


Genomic surveillance



Varianty - Genomy SARS-Cov-2

https://nextstrain.org/ncov/global?m=div 

S

https://nextstrain.org/ncov/global?m=div


±ŀǊƛŀƴǘȅ Ǿ 2w

https://virus.img.cas.cz/lineages 

https://virus.img.cas.cz/lineages


Therapeutics



WHO guidelines (13.1.2023)
Non-severe w risk hospitalization Severe and Critical 

+ 3C-Protease inhibitor 
(nirmatrelvir-ritonavir)(Paxlovidϭύ

+ Systemic corticosteroids (dexamethason)

+ RdRp mutator (molnupiravir) + IL-6 receptor blockers (tocilizumab)

+ RdRp inhibitor (remdesivir) + JAK inhibitor (baricitinib)

- Systemic corticosteroids (dexamethason) + RdRp inhibitor (remdesivir)

- colchicine - JAK inhibitors (ruxolitinib and tofacitinib)

- fluvoxamine - RdRp inhibitor(remdesivir)w critical COVID-19

- convalescent plasma - convalescent plasma

https://app.magicapp.org/#/guideline/6914 

NOT recommended (regardless severity)

- Spike antibodies (sotrovimab and casirivimab-imdevimab) ς due to Omicron

- Antimalaricum (hydroxychloroquine)

- Anti-HIV protease inhibitor (lopinavir-ritonavir)

- Antiparasitic (ivermectin)

https://app.magicapp.org/#/guideline/6914


Clinical trials

Zhao et al. Mechanism of Action of Small-Molecule Agents in Ongoing Clinical Trials for SARS-CoV-2: A Review
Front. Pharmacol., 25 February 2022 https://doi.org/10.3389/fphar.2022.840639

https://doi.org/10.3389/fphar.2022.840639


General information of anti-SARS-
CoV-2 drugs in clinical development.

Zhao et al. Mechanism of Action of Small-Molecule Agents in Ongoing Clinical Trials for SARS-CoV-2: A Review
Front. Pharmacol., 25 February 2022 https://doi.org/10.3389/fphar.2022.840639

https://doi.org/10.3389/fphar.2022.840639


Cryo-EM RdRpof SARS-CoV-2.

Mittal A, Manjunath K, Ranjan RK, Kaushik S, Kumar S, et al. (2020) COVID-19 pandemic: Insights into structure, function, and 

hACE2 receptor recognition by SARS-CoV-2. PLOS Pathogens 16(8): e1008762. https://doi.org/10.1371/journal.ppat.1008762

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008762

https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1008762
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http://pdb101.rcsb.org/learn/resources-to-fight-the-covid-19-pandemic/the-search-for-drugs-to-fight-covid-19
http://pdb101.rcsb.org/learn/resources-to-fight-the-covid-19-pandemic/the-search-for-drugs-to-fight-covid-19


Remdesivir historie



wŜƳŘŜǎƛǾƛǊ ŀƪǘǳłƭƴŠ

ÅWHO ς uprava guidelines 
https://www.who.int/publications/i/item/therapeu
tics-and-covid-19-living-guideline 
Årecommendation against the use of remdesivir in 

hospitalized patients with COVID-19, regardless of 
disease severity. 

Åa conditional recommendation for remdesivir for 
non-severe COVID-19. (as of 13.1.2023)

ÅEMA ς ǎǘłƭŜ autorizovan od 20.7.2020
Å2ŜƪŀƧƝ ƴŀ kompletni ǾȇǎƭŜŘƪȅ ²Ih ǎǘǳŘƛŜ

https://www.who.int/publications/i/item/therapeutics-and-covid-19-living-guideline
https://www.who.int/publications/i/item/therapeutics-and-covid-19-living-guideline
https://app.magicapp.org/#/guideline/nBkO1E/rec/nBMO8R


Molnupiravir 

ÅPilulka

ÅBlokuje replikaci SARS-CoV-2 ς umutuje vir

Å¿łŘƴŞ ȊłǾŀȌƴŞ ǾŜŘƭŜƧǑƝ ŜŦŜƪǘȅ ƴŀ 
ŘƻōǊƻǾƻƭƴƝŎƝŎƘ

ÅprevenceƘƻǎǇƛǘŀƭƛȊŀŎŜ ǎŜ ȊłǾŀȌƴȇƳƛ ŦƻǊƳŀƳƛ 
ŀ ǎƳǊǘƝ

https://www.mpg.de/17362204/0812-bich-molnupiravir-152115-x 


