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Figure 1: COVID-19 cases reported weekly by WHO Region, and global deaths, as of 6 December 2020**
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Why Do Bats Carry So Many Diseases? (like Coronavirus)
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Data phase | ASTRONOMY DAY

Acquisition 25 zetta-bytes/year 0.5-15 billion

500-900 million hours/year 1 zetta-bases/year

Storage 1 EB/year 1-17 PB/year 1-2 EB/year 2-40 EB/year

Analysis In situ data reduction Topic and Limited requirements Heterogeneous data and analysis

sentiment mining
Metadata analysis Variant calling, ~2 trillion central

processing unit (CPU) hours

Real-time processing

All-pairs genome alignments, ~10,000
trillion CPU hours
Major component of modern user's ~ Many small (10 MB/s) and fewer massive
bandwidth (10 MB/s) (10 TB/s) data movement

Massive volumes

Distribution Dedicated lines from antennae Small units of
to server (600 TB/s) distribution

doi:10.1371/journal.pbio.1002195.t001
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nature reviews microbiology “Coronavirus biology and replication: implications for SARS-CoV-2" Flg 1
https://www.nature.com/articles/s41579-020-00468-6/figures/1
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Gene Machine

ASARS-CoV-2 virus particle wafting into a person's nose or mouth is about 100
nanometers in diameter—visible only with an electron microscope. It is a near sphere
of protein (cross section shown) inside a fatty membrane that protects a twisting
strand of RNA—a molecule that holds the virus's genetic code. Proteins called *S"
form spikes that extend from the surface and grab onto a human cell, hundreds of
times larger, 50 the particle, or virion, can slip inside; the crown, or corona,
appearance gives the virus its name. Structural proteins—N, M and E—move inside
the cell, where they help new virions form.

M protein (purple)
S proteins, 1 N protein (blue)
spike (orange) 4

RNA (red) —

E protein (yellow) 7

Lipid membrane -~

DRUG TARGETS

PREVENT THE VIRUS FROM
ENTERING A CELL

A drug or therapeutic antibodies could lock
onto the spike protein, preventing it from
binding to a lung cell's AGE2 receptor. A drug
could also attach to the protease enzyme and
prevent it from cutting the spike protein so the
virus cannot fuse with the cell,

Protease enzyme

SHUT DOWN VIRUS

Adrug could interfere with lung cell proteins
the virus needs, such as those involved in
making virus proteins or in making the vesicles
the virus uses to copy its genome.

Viral protein
.
<

Drug
target

\

Host protein key
to viral function

Scientific American “A Visual Guide to the SARS-CoV-2 Coronavirus”
https://www.scientificamerican.com/article/a-visual-guide-to-the-sars-cov-2-coronavirus/
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ENCOURAGE DEFECTIVE VIRUSES
Adrug could interfere with the viral RNA
polymerase enzyme, which works with anoth-
er enzyme called ExoN (not shown) to fix
mistakes in copied viruses that would disable
those viruses, leading to more bad copies
and fewer good ones.

Viral RNA )

polymerase

i Viral genome
Drug iy

Genome copy

REDUCE HYPERIMMUNE RESPONSE
Immune cells can destroy too many lung cells,
creating enough mucuslike waste to suffocate
the lungs, forcing victims onto ventilators.
Qverproduction of an alarm protein, or cyto-
Kine, such as interleukin-6 can put immune:
cells into overdrive. Drugs could inhibit some
of the cytokines by binding to them.
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Pioneering Genomics to Positively Impact Life

The J. Craig Venter Institute (JGVI) is a world leader in genomic research with 160 scientists and staff who are bold
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