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In times of prosperity, it is more difficult to 
engage interest in change and progress since 
prosperity is generally equated with stability, 
affluence, and thriving. There is no need to 
change or rock the boat. 

A crisis forces a shift in mindset: to retain or 
regain prosperity, change, progress, and 
identification of new opportunities become a 
necessity. 



Masterpieces

Black Death, Florence, 1348

Giovanni Boccaccio: Decameron

Bubonic Plague 1605-1606

William Shakespeare: ???

Macbeth ?   King Lear ?

Antony and Cleopatra



Great Plague (Black Death) of London in 1665  

Ancient version of social distancing

Cambridge -> Woolsthorpe Manor

The years of wonders
Early calculus, optics, apple tree ?



PubMed title with 

SARS-COV-2 > 27,000

COVID-19 > 125,000

SARS-COV-2 OR COVID-19 > 150,000

Structures in PDB > 1000

Google COVID-19 > 4,000,000,000

Google SARS-COV-2 > 290,000,000

Publications/PDB/Google



Little over 68 years ago



Now



Publications/PDB/Google



Molecular Landscape: SARS-Cov-2 
Fusion  (PDB – 101)

A. Pre-fusion state of the viral spike protein (6crz)

B. Viral spike protein S2 domain, after S1 is released.

C. Viral spike protein inserting into the endosomal membrane

D. Post-fusion state of the viral spike protein (6xra)

E. S1 domain of viral spike

F. Complex of viral M, E (5x29), ORF3a (6xdc) and ORF7a (6w37)

G. ACE2 (6m17)

H. LAMP (5gv0)

I. ABC transporter

J. V-ATPase (5vox)

K. Mucolipin (5wj5)

L. Viral nucleocapsid protein (6m3m, 6wzo)

M. Viral RNA genome

N. Ribosomal initiation complex

O. Translating ribosome

P. Nascent viral polyprotein 



AAAS

Many (most?) people are getting their news from 
biased sources. 

Misinformation and distrust of science has led to 
skepticism of the scientific community and its 
motives.

So far we (scientists) have, failed to produce a single 
message that everyone, even high school dropouts, 
can easily understand. 



Scientists role ?



Single message that high school student 
can understand ?



Single message that high school student 
can understand ?



COVID-19 related depositions

Zihe Rao



https://covid-19.bioreproducibility.org

A., Wlodawer et al.,(2020) FEBS J., 287, 3703–3718

I., Shabalin et al., (2020). IUCrJ., 7, 1048–1058. 
D. Brzezinski et al., (2021) Protein Sci., 30, 115–124
M. Grabowski et al., (2021) IUCrJ, 8,  395–407
M. Kowiel et al., (2019) Bioinformatics, 35,  452–461



Difficulties to distinguish particle images that 
may belong to different conformations

Renaud, J-P et al. Nature Reviews Drug Discovery (2018) 17, 471-492



Possible corrections

M. Grabowski et al., (2021) IUCrJ, 8,  395–407



Should we trust the model?
Should we blindly follow  new methodology?



Should we trust the model 
or check the map too?



Should we trust the automation ?
PDB_REDO



Enemy of knowledge

The greatest enemy of knowledge is not ignorance, 
but the illusion of knowledge

Stephen Hawking



Automatic Ligand Recognition
CMB server 



Misidentified ligands replaced by 
correct ones and re-refined



6ynq – 63 authors 

Corrected 7 times between 4/29/20 and 5/19/21  



SA – application in medicine

Wiedmann R. T. et al., Vaccine, 33, 2132–40 (2015).
Bi C. et al., Separations, DOI:10.3390/separations3030027.

Otagiri M. and Chuang V. T., Albumin in medicine: Pathological and clinical applications, 2016.

Vaccines Treatment of various diseases, 
(e.g., burns, cirrhosis) 

Prognostic factor of 
outcomes in patients 

Blood 
detoxification

Czub M. P. et al., J. Med. Chem., 63, 6847–6862 (2020).



Summary of known SA drug-binding sites 

Drug-binding sites on SA

Czub M. P. et al., J. Med. Chem.,(2020) 63, 6847–6862.



Summary of SA drug-binding sites and FDA-approved 

drugs that were reported to bind in these sites

Structures determined in my lab are shown in red

Czub M. P. et al., J. Med. Chem., 63, 6847–6862 (2020).



Problem solving approach 
Integration of Structure and medical data

M. Schabalin et al., (2020) IUCrJ, 6,  1048–58



OMICRON



Targeting the receptor-binding domain -
RDB

Starr, N. et al. (2021) Nature 597:97-102



SOTROVIMAB and OMICRON



Check My Metal CMM

Zheng et al. Nature protocols (2014)9: 156-70
Zheng et al. Acta Cryst. D. (2017)9: 156-70
Handing et al. Nature protocols (2018)13: 1062-
1090



4YPM Mg ? - no



4YPM Na  (very possible)



4YPM K - no



4YPM



Joel Achenbach, Yasmeen Abutaleb Washington Post, Sept 30, 2021



Software is easy ?? 

737MAX - we will fix software in 2 weeks (supervisor)

I can not do anything – this is computer fault  
(employee)



Experimental data management



Reproducibility



Reproducibility and antibiotic resistance



Zheng H et al. (2017). Methods Mol. Biol. 1607, 643–665.

Categories of Data Resources



Advanced Information Systems



Clear communication problem



Pieter Bruegel the Elder

Tower of Babel 
we need to understand each other



A Prototype of
Advanced Information System 

Zhang, H. et al. (2021) IUCrJ 8:1-12



virusMED
virus Metals, Epitopes, & Drugs

25,306 Hotspots

7,041 Structures

805 Virus strains

75 Virus families

Zhang, H. et al. (2021) IUCrJ 8:1-12



Browsing in virusMED

Zhang, H. et al. (2021) IUCrJ 8:1-12



Toward the optimal response

M. Grabowski et al., (2021) IUCrJ, 8,  395–407
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