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AdvanSentinel Inc.
[Innovator in the Environmental DNA Field]
Evolving Technologies:
Al and Environmental DNA Leading the Way to a Future Where
Humans and Nature Coexist Harmoniously
(The English version is below the Japanese version.)
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(English version)

1. A Surprisingly Diverse World of Life Around Us

How many living organisms inhabit your home, your commute route, or
your school?

While mammals like dogs and cats are easy to find, and birds are
relatively common, plants grow by the roadside, and insects can be
found too.

Actually, creatures we see represent only a tiny fraction of all the exists.
Research shows that there are approximately 200,000 species of
organisms in a typical household.

Globally, the number of identified species is approximately 1.75 million,
but estimates suggest there could be 8 million to over 100 million
species yet to be discovered.

So, how can we uncover the existence of the organisms around us?

2. Environmental DNA: An innovative method for
Detecting Life

You may have seen crime dramas where forensic experts identify
suspects using "DNA analysis.” Environmental DNA (eDNA) applies this
concept to the natural world.

Just as forensic scientists identify individuals from hair, saliva, or skin
oils left at a crime scene, organisms leave traces in their environment.
By efficiently collecting and analyzing these traces, we can confirm the
presence of organisms without capturing or counting them individually.
Steps in eDNA Analysis:

1. Collect water from the environment where organisms live or once lived
(e.g., scoop water from a stream).

2 . Process the water to detect DNA (filtration, concentration,
extraction).

3. Detect DNA using methods such as PCR.

4. Analyze the detected genes and utilize the data.



., Family Name

Scientific Name

1 [Cyprinidae Cyprinus campio

p Crrassins cavisn

3 Carassius buergeri

4 Opsariichthys platypus

4 Hemibarbus barbus complex

& Squalidus chankaensis

7 |Mugilidae Muxgil cephalus cephaliss

8 Planiliza lauvergnii

9  |AdrianichthyidaOryzias latipes

10 [Leiognathidee |Nucheguula nuchialis

11 |Sparidac Acanthopagrus schlegelii
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13 |Blenniidae Omobranchus fasciolatoceps

14 Omaobranchus punctatus V

14 |Gobiidae [ utaeniichihys gilli

16 Acanthogobius flavimanus

17 Mugilagobius abei

18 Pseudogobius masago

19 Tridentiger so.

20 Glossonehins olivaceus

21 Rhinogobius sp.

22 Favonigobius gymnauchen

23 Gyrnnagobius breunigii

u |Gymnogobius scrobiculatus
SUM / laniilies, 24 Spedes




3. A New Era of Understanding Earth’s Biodiversity
Scientists worldwide are advancing eDNA technologies to conduct
global biodiversity surveys.

What would you like to discover using eDNA?

On a Local Scale:

Concerned about dangerous mites in households with babies.

Are fish in nearby rivers really decreasing?

On a Regional or National Scale:

Monitoring ports for invasive species like fire ants or redback spiders.
Understanding the decline in fish catches and the changes in fish
populations.

On a Global Scale:

Monitoring critical ecosystems like seaweed beds, coral reefs, and
mangroves to combat climate change.

Efficiently identifying deep-sea organisms, which would otherwise be
time-consuming through visual surveys.

4. Visualizing Data and Al as a Guide: Towards Harmony
with All Life on Earth

As we work toward harmony with all life on Earth, data on biodiversity,
population changes, temperature, rainfall, disasters, human activities,
and pollution will accumulate, revealing a comprehensive picture of
Earth’s ecosystems and environment.

Al technology is also rapidly advancing,and more advanced and safer Al
is expected.

For instance, rather than reacting to declining fish stocks after the fact,
advanced AI could provide proactive insights:

-"At the current fishing rate, the Pacific saury population in this area
will halve in two years and may become endangered within ten years.”

- "We propose implementing athree-year fishing restriction through
global cooperation.”

This kind of future won’t come naturally. It requires collaboration
across fields such as science, agriculture, industry, statistics, and
citizen participation in observation and research.

By 2050, achieving a harmonious coexistence between humans and



nature will depend on the involvement of younger generations. Let’'s
work together to create the future.
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