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

Life expectancy bounce-backs amid continued losses

Life expectancy changes since the start of the COVID-19 pandemic

Estimates for 2021 are adjusted for the weeks with missing data in 2021 Avg. change

20162019 A ey As of

[ 1912119720 20/21A¥y5.y  WeEK

Bulgaria o 5 . -42.4 -178 246 +1.6 52
Slovakia L % -33.8 93 245 +3.1 51
Poland Pt e e -26.3 -145 -11.7 +2.0 52
Lithuania e -+ 258 182 7.7 +5% 52
UsA § . -25.8 255 -0.3 +20 52
Hungary ee——® -23.8 83 155 +28 52
Estonia $ = 234 18 215 +35 52
Czech Republic C— e -21.2 115 9.7 422 51
Chile — =209 -130 -79 : 52
Croatia —t -204 96 109 +32 52
Greece PR =155 3.1 125 : 52
Scotland TF—_e 96 -89 -0.7 +08 52
Northern Ireland > i 94 88 07 +1.9 52
England and Wales - e 93 -11.4 21 +1.7 52
Austria (= 7.5 -80 +04 +25 52
Netherlands g 75 1.7 +02 +19 52
Portugal S . 1.5 82 07 +1.7 52
Slovenia _— - 7.2 104 +32 +25 52
Spain (o} -6.4 150 +86 +2.9 52

Italy C——— 6.3 126 +62 +3.] 47
Germany P 55 26 -29 +23 52
Iceland o 1.6 29 +13 +9 52
Belgium — 1.1 -120 #10.9 +3.0 52
France [ —— 48 -1.0 62 +52 +1.7 52
Denmark - 03 +#1.1 15 +2.1 52
Finland o * 0.2 05 +03 +1.8 51
Sweden — * 0.2 76 +74 2.6 52
Switzerland i -® 40.9 -80 490 +30 52
Norway 2 420 421 01 22 52

42 months 36 30 24 -18 12 6 Life +6 months
< expectancy
slis Jasdha in 2019
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https://www.youtube.com/watch?v=k2GlafQ9YhY
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Attachment and
virus neutralization
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https://www.nature.com/articles/s41579-020-00468-6/figures/1
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https://www.wikipathways.org/index.php/Pathway:WP4846
https://www.wikipathways.org/index.php/Pathway:WP4861
https://www.wikipathways.org/index.php/Pathway:WP4860
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There are currently 29 tracks turmed off.
Ensemnbl Severe acute respiratory syndrome coronavirus 2 version 101.1 (ASM985889v3) Primary_assermbly MN908947.3:1 - 29,903
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https://covid-19.ensembl.org/Sars_cov_2/Location/View?r=MN908947.3:1-29903
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https://cdn.rcsb.org/pdb101/learn/resources/flyers/covid-genome/covid-genome-prots.png
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Receptor-binding domain ACE2 contact residues
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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):

= €1008762. https://doi.org/10.1371/journal.ppat.1008762

"11
Berka K (2022’)ttps://virus.imq.cas.cz/ https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1
008762



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/

ACEZ, what is it? Why do we care?

Renin-angiotensin system
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Receptor binding domain (RBD) antibodies
contribute more to SARS0V2 neutralization
when target cells express high levels of ACE
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Fig. 1. 293T cell clones expressing ACE2 at different levels. (A) ACE2 expression in 293T cells
engineered to express different levels of ACE2. ACE2 surface expression was measured by flow
cytometry, and the histograms show the distribution of expression levels over a population of
cells. Vero E6 cells are included for comparison. (B) Relationship between ACE2 expression in
the four 293T target cell clones and infection by lentiviral particles pseudotyped with the
SARS-CoV-2 D614G spike.

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



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

ExpreséACE2

RNA AND PROTEIN EXPRE SSION SUMMARY'

Score Brain
High

Eye

Endocrine tissues

¥
Medium — d
Lung

RNA expression (NX)'

Protein expression (score)'

Q

MNasopharynx
Bronchus
Lung
LOW g Gastrointestinal tract
Liver & gallbladder
Not — T T I T T I T I T I I T I Pancreas
Expression Detection All organs
detected § L ¢ S F LT FPFFFIELLFTILEL S [oression
ST T T TS TS TETEIFSHSISESE P . .

c;? @ T 48 AL \Q o @ @& & 'b\? bQ QQ'I!‘ ég VYO °< Kidney & urinary
3 \$ é@ é& Q~§\é’} &Ofo é\ o.proéq Q;' r}&.;é\ t,QOA‘::! & bladder

OéB’O \S"‘ {@é@ C?‘z:g .@"i‘:‘&é" O‘Q’r?“’
@) 0_)Q (@) né? Male tissues

Female tissues

Trochuzvt OB Yy NS K

Muscle tissues

https://www.proteinatlas.org/ENSG00000130224L E2/tissue

(o



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

The Coronavirus Antibody Database
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http://opiqg.stats.ox.ac.uk/webapps/covabdab/
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Rare, convergent antibodies targeting the stem helix broadly neutralize diverse
betacoronaviruses
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Spike protein interactions with
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Escape calculator for SARS-CoV-2 RBD

escape (arbitrary units)

T T T
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known to neutralize| Omicron BA 2 v|
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https://ibloomlab.qgithub.io/SARS2 RBD Ab escape maps/escalsé
https://academic.oup.com/ve/article/8/1/veac021/6549895
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Varianty- Genomy SARSov2

Genomic epidemiology of SARS-CoV-2 with subsampling focused globally over the past 6 months
é: Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (c’yt! b).

Showing 2912 of 2912 genomes sampled between Dec 2019 and Aug 2022.
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Therapeutics



W : :
%) WHOguidelineg13.1.2023)
Non-severe w riskhospitalization

+ 3CProtease inhibitor + Systemiccorticosteroids(dexamethasorn
(nirmatrelvir-ritonavir)(Paxlovids 0

+ RdRpmutator (molnupiravip + -6 receptorblockers(tocilizumab)

+ RdRpnhibitor (remdesivir) + JAK inhibitor§aricitinib)

- Systemicorticosteroidgdexamethasoin + RdRpnhibitor (remdesivir)

- colchicine - JAK inhibitorgruxolitinib and tofacitinil

- fluvoxamine - RdRpnhibitor(remdesivir)weritical COVIBEL9
- convalescent plasma - convalescent plasma

NOTrecommended(regardlessseverity)

- Spikeantibodies(sotrovimab and casirivimabmdevimab) ¢ dueto Omicron
- Antimalaricum(hydroxychloroquing

- Anti-HIVproteaseinhibitor (lopinavir-ritonavir)

- Antiparasitic(ivermectin)

https://app.magicapp.org/#/quideline/6914
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Proxalutamide,
Dutasteride,
Virus bmdmg / N\ \Virus blndmg Camostat mesylate,
. Nafamostat mesylate,

Cell membrane

e : ?b Bromhexine 2o

1 2 %

5 % : ?.a \/y ’ : f
' Al

TMPRSS2 ! /l v

Molinupiravir,
Favipiravir,
Remdesivir, Nitazoxanide
Chloroquine, W116
Niclosamide, AT-527, ‘\ Golgi
Chlorpromazine, Galidesivir,
Baricitinib, Sofosbuvir,
i Arbeio, i Gt g Process
Fusion Nitazoxanide RdRp Tenofovir/Emtricitabine and Assembly

Replication/ transcription

e 2¢
PTC299,
Teriflunomide,

BAY 2402234 \’ DHODH

Cytoplasma

Release of viral particle

Inflammatory
response

T

|
|
|
|
: Chloroquine,
|
|
|
|
|
|

Chlorpromazine,

Baricitinib,
PTC289,
Teriflunomide,
Fluvoxamine,
Apilimod,
Nitazoxanide

W T pplah o— g E
eEF1A  Translation Proteolysis 295
T \‘ Proteolysis [jransport
Plitidepsin PLDO. w— Translation Endoplasmic
L e reticulum

PF-07321332, PF-07304814, S-217622, FB2001
Ebselen, Lopinavir/Ritonavir, Triazavirin

Zhaoet al. Mechanism of Action of Sma&lolecule Agents in Ongoing Clinical Trials for SBR&: A Review
Front.Pharmacal 25 February 202Bttps://doi.org/10.3389/fphar.2022.840639

\ IMPa/81 = Ivermectin
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Drugs

Favipiravir

Molnupiravir

AT-527

Galidesivir

Sofosbuvir

Azvudine

Tenofovir, ricitabine
PF-07321332
PF-07304814
§-217622
FB2001
Ebselen
Lopinavir/ritonavir

Triazavirin
Chloroquine/hydroxychloroquine

Umifenovir/arbidol
Niclosamide
Chlorpromazine
Baricitinib
Proxalutamide
Dutasteride
Camostat mesylate
Nafamostat mesylate
PTC299
Teriflunomide
Nitazoxanide
Fluvoxamine
Plitidepsin
Ivermectin
Apilimod

“Registered on ClinicalTrials.gov.

No. of
clinical trials
registered®

77
46

5
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1
2
24
2
46/276

Phase

S
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Molecular target

RdRp
RdRp

RdRp

RdRp

RdRp

RdRp

RdRp

RdRp

3CLpro

3CLpro

3CLpro

3CLpro

3CLpro

3CLpro

RNA synthesis/3CLpro
Endosomal entry

Endosomal entry
Endosomal entry
Endosomal entry
Endosomal entry

Androgen receptor antagonist
5-alpha-reductase inhibitor

TMPRSS?2 inhibitor
TMPRSS2 inhibitor
DHODH inhibitor
DHODH inhibitor

Endosomal entry/Inflammatory response regulation
Sigma-1 receptors agonist

eEF1A inhibitor
IMPA/B1 inhibitor
PIKFYVE inhibitor

Development strategy

Repurposing
Repurposing

Novel

Novel
Repurposing
Repurposing
Repurposing
Repurposing
Novel
Novel
Novel
Novel
Repurposing
Repurposing
Repurposing
Repurposing

Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing
Repurposing

Zhaoet al. Mechanism of Action of Sma&lolecule Agents in Ongoing Clinical Trials for SBR&: A Review
Front.Pharmacal 25 February 202Bttps://doi.org/10.3389/fphar.2022.840639

Approval status
(for COVID-19)

Approval by FDA
EUA in several
countries
Approval by
MHRA; EUA by FDA
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
EUA by FDA
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
EUA by FDA at
earlier outbreak
(chloroquine)
Non-approved
Non-approved
Non-approved
EUA by FDA
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
Non-approved
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complex

(tOp view) Thumb

RdRp complex with
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RNA

Mittal A, Manjunath K, Ranjan RK, Kaushik S, Kumar S, et al. (2020) COVID-19 pandemic: Insights into structure, function, and
hACE?2 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
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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

Remdesivihistorie

= Orphan Drug Status in USA (Mar)
[ Orphian Drug Status withdrawn in USA, as requested by Gilead (Mar)
= Emergency Use Authorization in USA (May]
B Speaal Approval for Emergency in Japan (May)
= Conditional approvalin Taiwan (May)

= Resincled approval for emengency wse in India (Jun)
= Comditional appraval in Singapons (Jun)
p Canditional approval in EU (Jul)
| Emergency medicine approval in LAE (Jul)
p Provisional approval in Auwstralia (Jul)

- Conditional approval in South Kaorea (Jul)

i i |
Pheasee | irints inttiated i Ebala = Conditional approval in Canada (Jul)

virus disease (Oct) B MDA submitted in USA (Aug)

SIMPLE-moderate; MCTO4 202730

ACTT-2 MCTO4401579

REMDACTA; NCTo4400262 N

CARAVAN: NCT04431453  Est. Jan 2021
. Phase Il trials in COVID-19

B Phase Wil trial in COVID-19 (paediatric)
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AWHOC¢ upravaguidelines
https://www.who.int/publications/i/item/therapeu
ticsand-covid19-living-quideline

Arecommendatioragainst the use of remdesivin
hospitalized patients with COVI, regardless of
disease severity.

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

APilulka

ABlokuje replikaciSARS0V2 ¢ um
Act RYyS 114+ @I Oy S
R20NRG2f Y NONOK

ApreverceK2 a LA G £ AT OS asS 1t ¢
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https://www.mpq.de/17362204/081bich-molnupiravie152115x




