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Viruses in nature

Many viruses are found on Earth, and they are involved in a variety of natural phenomena.
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Ecosystem

In seas and forests,
viruses play a role in the
recovery of ecosystems
and the construction of
symbiotic relationships
between organisms.
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History of human and viruses

iTransmitvirus, to poultry,

MWhat is a virus?

A virus is a small infectious agent made up of genetic material
(DNA or RNA) and biological molecules, such as proteins. To repli-
cate, a virus must enter the cell of a living organism and use that
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cell’s structures and functions. In the case of influenza virus, 100 to
10,000 virus particles are released from a single virus-infected cell.

by, electron microscopes

From nature to human society

Viruses enter human society from nature and can cause disease in humans.

n A Climate change
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Natural hosts of hosts and vectors is
many, viruses changing due to global
warming.

Bats and wild waterfowl
Vi are natural hosts of viruses
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Virus infection can

organisms.
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The oldest evidence of human viral disease!? The Great Buddha and bean throwing m

There are signs of smallpox-like disease The Great Buddha and bean throwing on ﬂ Y
found in the mummy of Ramses V of Setsubun are said to symbolize the prayer
Egypt (12th century BC). and wish for the end of infectious diseases. £ w "
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and functions of living

Beautiful tulips .

The tulip develops a beautiful striped pattern
when infected with tulip breaking virus.
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Virus (5cm)

SARS coronavirus 2
compare 01 pm
Herpes simplex virus
0.2 ri).lm :
Ebolavirus
0.1 um (diameter),
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Quarantine

A quarantine works to safe-
guard against the entry of
viruses through infected travel-
ers on airplanes and ships.

Engineered viruses have
started to be used for
treatment of spinal muscu-
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Pioneer of vaccine development

In 1796, Edward Jenner developed
the first vaccine against smallpox.

Spillover

Spillover is the direct
transmission of a virus
from a natural host to
other organisms.
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Jenner performing vaccination

Virus transmission can
cause damage to agri-
culture, livestock farm-
ing, and aquaculture.

Since ancient times, people have prayed to transcendent
beings for the end of infectious diseases.

The first photo of a virus

In 1935, Wendell M. Stanley crystallized tobacco
mosaic virus. In 1938, Ernst Ruska and his colleagues
used an electron microscope to capture it on film.

Mosquitos and ticks are
vectors that can carry
and transmit viruses.
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The spread of viruses
impacts public health,
economy, and lifestyle.

lar atrophy (a motor neuron
disease) and glioma
(a brain tumor).
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nisms of viral infection, and *Universi
develop testing methods,
antiviral drugs, and vaccines.

Control of viral disease

Hospitals, public health centers, and
research institutes analyze the spread
of viruses by diagnostic tests. They

SARS coronavirus is about

Antiviral drugs and the length of a tennis court,
neutralizing antibodies i i
Treatment eg. j >
(% Oseltamivir the size of a tennis ball.

Infectious disease in human society

The societal inflastructure that monitors and controls the spead of viruses protects our lives.

Vaccination, Vaccinati 4~ Diameter of hair —! Giant virus
Preventlow such as influenza | such as pneumococcal ! (24 m) ! (Mimivirus)
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If the diameter of a hair is 0.8 ym

Research and application

Viruses are often seen as dangerous invaders, but they can be used
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*If the width of a poster is
equal to the diameter of a
hair, the virus particles are
equal to the size of the
illustrations.

of viruses

for beneficial technology.
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Genetlc engineering

Researchers study mecha- Research institute Usmg genetnc engineering to

ty produce artificial viruses is a basic
research technology used in the
development of drugs and vaccines.

Genetic engineering
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Regenerative medicine

ALY

=
O

Using viruses for gene
delivery is a basic
echnology in regenerative
medicine.

also take preventative and therapeutic
measures to minimize further spread.
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Infection of vegetable and fruit
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As science and medicine have advanced, preventative and therapeutic 4
measures have been developed.
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Fever blisters cotdsores

Herpes simplex virus .

HIV
Deforestation increases (Human immunodeficiency virus)
human exposure to natural

hosts and vectors of viruses.
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Human papillomavirus

Over 400 viruses have been found in humans so far;
. some of them cause disease.

(Examples of human diseases caused by viral infection)

Cold (respiratory symptoms)

Influenza virus
Coronavirus
Respiratory syncytial virus
Rhinovirus

Warts, rash

Human papillomavirus
Varicella zoster virus
Coxsackievirus
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Generation of
iPS cells

In'2006, Shinya Yamanaka
and his colleagues used
retroviruses to deliver,the

needed to generate
PS/cells. *

Application in agriculture

Viruses are used to
control pests and prevent
diseases in crops.

---- *1 Some bacteria rely on other cells’
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Tobacco mosaic wrus of viruses new to humans.

Before the:common era

Ancient books record viral disease!?

Man'yésh and Nihon-Shoki record viral diseases.
The record of a plant viral disease found in

Man'ybshd is the oldest ever discovered.  man'yasha i

Viral disease in livestock

Rinderpest has also had an
impact on human society

since ancient times. Painting of r|nderpest

1700
Discovery of virus

In 1892, Dmitri Ivanovsky discovered a filterable agent
that caused disease in tobacco plants. The agent was
later named “virus,” from the Latin word for “poison.”
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The first eradication of infectious disease!!

In 1980, the World Health Organiza-
tion (WHO) declared smallpox eradi-
cated.
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J)si caniury ~ What’s next;?
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COVID-19 pandemic

Even in modern society, with improved public health, a
pandemic in 2020 triggered severe social and econom-
ic impacts.
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For a better future

Pandemic history History o pandemic nfuenza Controlling viral disease is a global challenge.

@ What viruses are present on Earth?
@How do viruses impact human society?
@ Which viruses are beneficial to us?

Let’s remember viruses
as we consider a better society!
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functions for replication.

*2 Image was taken before eradication of

Abbrevlatlon

. AIDS: acquired immunodeficiency syndrome
% Diarrhea SARS: Severe acute respiratory Syndrome
oo | i
- ~ iPS cells: induced pluripotent stem cells
4

FTS: severe fever with thrombocytopenia
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Learn more
on a special
website!
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