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ü What is causing COVID-19? How does SARS-CoV-2 infect and spread?

ü How can infection be prevented?

ü How to test for infected people?: PCR and serological assays

ü Research to develop a vaccine

ü Infected people respond differently, why?

ü Lessons learned from other countries

ü 2nd and 3rd waves and when will virus disappear?

ü Scenarios for a new normal

Key points to be addressed
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ü Communicable diseases existed during humankindôshunter-gatherer 
days 

ü Shift to agrarian life 10,000 years ago created communities that made 
epidemics more possible. 

ü Malaria, tuberculosis, leprosy, influenza, smallpox and others first 
appeared during this period.

ü Here in Japan, the smallpox epidemic of the Tenpyo Era, from 735 to 
737, killed approximately one third of the Japanese population. 

ü A host of bacterial diseases like cholera, tuberculosis, typhoid fever, 

some ulcers, respiratory infections, or food poisoning are today treated 

with antibiotics. 

ü Viruses, however, are much harder to treat because they rely on 

entering host cells. 

History of Infectious Diseases: COVID-19

is not the first pandemic



ü Spanish Flu is thought to have infected around one third of the 

world's population and killed at least 50 million people. It is the 

deadliest pandemic in modern history.
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Spanish Flu
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ü Without microorganisms, we would cease to exist. There are 37 trillion cells 

in our bodies. The same number of bacteria in our gut help us digest the 

food we eat in order to survive. 

ü There are more microbes in a teaspoon of soil than there are people on the

earth.

ü Viruses also emerged at an early stage in the evolution of life. 

ü There are approximately 10 million viruses in every drop of surface 

seawater,

But........
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SARS-CoV-2 hasitósorigin in animals

ü Coronaviridea are also ancient. They originated 55 million years ago, and 

they are closely associated with the evolution of bats and birds. 

ü Their genetic material is RNA

ü Mutations occur during replications

ü Some mutations allow infections across the species barrier
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Viruses are small and have to attack cells to survive

ü Bacteria (on the tip of a needle) are ten times 

smaller than an average body cell.

ü A virus is five hundred 

times more tiny. 

0,05mm
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ü Many hopes rest on Remdesivir (Gilead) and Avigan (Fujifilm), which
selectively inhibit the viral RNA-dependent RNA polymerase.

SARS-CoV-2 has a virus specific enzyme for replication

Patrick Cramer et al. MPI Biophysical Chemistry


