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Nature Positive as
a global target

" FUTL I » Biodiversity is rapidly declining
" RECOVERY

Global Goal for Nature: Nature Positive hy 2030

_ i due to human activities
é ORGP -~ > Reversing the decline by 2030.
I ZERO NET s (Nature Positive) set as a stepping
E “’Eﬁé’&'ﬁﬁ{‘d“ y stone towards the 2050 vision of
Ao e ’“ = “living in harmony with nature”
(CBD 2010)
NET POSITIVE BY 2030 > Big Challenges to overcome in

order to achieve those targets
https://www.naturepositive.org



Complexity of Ecosystems

In their structure and dynamics



Ecosystem structured as
a huge, complex network

» Ecosystem is built with many biological and
non-biological entities and complex
interactions between them

» Even assessing the present compositional
state is a big challenge

» Developing methodologies for assessing
ecosystem’s structure is essential for
biodiversity conservation
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Proportion o_f population_data with Unprequtable ]
non-linear dynamics eCOIOglcaI dynamlcs

51 502 36

» Non-linear state-dependent dynamics
are common in nature

» Linear, equilibrium-based model may
fail at predicting population dynamics
across a wide range of animal taxa
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> Better model, developed based on
real data, needed to forecast and
successfully manage the ecosystems

Insecta Mammalia Osteichthyes

Taxonomic class/superclass

Clark & Luis 2020



Massive data and
data-driven approach

an approach to complexity with no master equations



Jellyfish (Aurelia sp.) Engraulis japonicus Plotosus japonicus
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Making the invisible
visible by data-driven
approach

» Nonlinear causality test, based on
dynamical theory, applied to 12-year
monitoring data of fish

» Temporally varying interactions
identified among 15 marine species



Making the unpredictable
predictable

>

)]
o

» Recent modeling development enables
ecological forecasting based on ‘big data’

» Nonlinear forecasting developed based on
the 27-year twice-a-week monitoring data
enabled predictions of recent algal blooms

observed

best model| !

chlorophyll-a (mg/m3)

Jan 2011 Apr 2011 Jul 2011 Oct 2011 Jan 2012 Apr 2012
Date

McGowan et al. 2017, PNAS



Big data as a “weapon”
to tackle the ecological complexity

» Ecological systems are complex in their structure and dynamics
» We need a monitoring data ‘big’ enough to overcome the complexity




ANEMONE:

the eDNA-based biodiversity
monitoring network



Environmental DNA and
what it has brought to us

> DNA extracted from environmental samples, or
eDNA, can be used for biodiversity survey

» The eDNA metabarcoding enables revealing
Environmental DNA (eDNA) metabarcoding biodiversity from a ”bucket Of Water”

1 2 3 4 5

Collectan DN/veximcuon Amplify DNA High-throughput Bioinformatic Species

_Collctan _ DNA extracton_ » The quick, non-invasive survey method enables
markers sequencin rocessin identification . . . . . . .
vl o i o multi-site, frequent monitoring of biodiversity
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As of 01/06/2022
‘861sites

4,298 surveys
The eDNA monitoring network: EszsiSRiligls] el=Tei[<Ee

ANEMONE

» A network for eDNA-based fish diversity
monitoring founded in 2019

x

AREE

8
é‘,&%‘ g

P

> Every survey conducted with the “"standard - 7 £ f
protocol” provided by The eDNA Society “

» The eDNA samples are frozen and
preserved for future analyses
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. ANEMONE

] ARRE All Nippon eDNA Monitoring Network
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Weekly to seasonal monitoring
at the 77 fixed stations
(55 coastal, 22 freshwater)
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{ Date Started : 5 June, 2017

| Date Completed : 30 August, 2017
Monitoring Sites : 528 sites

| Northernmost: Soya Misaki (lat. 45.52°N)

i Southernmost: Minami-lo Island (lat. 24.22°N)
Westernmost: Nosappu Misaki (long. 145.82°E)
Easternmost: Yonaguni Island (long. 122.68°E)

i Number of people Joined : 114 (accumulated)
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» MiFish-based eDNA survey at 528 sites
conducted in 3 mo.

> 1,218 fish species, 236 families detected
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Tracking the species dynamics

» Weekly MiFish-based eDNA monitoring of

MayJ2<|)125015 oy AN 32 fish diversdity at Maizuru site since 2015
i

Sep 2015
Nov 2015

Jan 2016
Mar 2016

Ushio et al. (2017, MBMG)

» The data well-captured the seasonal changes,
including the winter "spike” of anchovy
population




ANEMONE'’s Strategy

making everyone involved via ‘open’ monitoring



ANEMONE System

(4) wet & dry analyses to make everyone involved
(1) sampling t []
manual & kit (5) data » Professional skills not required to be an
(3) samples ANEMONE Survey Node
» Easy-to-start manual and sampling kit
OPEN enables field survey with the minimum

(2) Water sampling & filtering DATA supervision by professionals

ANEMONE Nodes
fixed & temporary sites
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Ready-to-use ANEMONE survey kit
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Manual with many visuals for eDNA beginners



Video manual



(4) wet & dry analyses

(1) sampling
manual & kit (5

(3) samples

(2) Water sampling & filtering

ANEMONE Nodes
fixed & temporary sit

) data

-

OPEN
DATA

ANEMONE System
to make everyone involved

> Professional skills not required to be an
ANEMONE Survey Node

» Easy-to-start manual and sampling kit
enables field survey with the minimum
supervision by professionals



’EARTH WATCH"
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; 62 Cltlzens 146 SItes 633 spemes
% m;;thealast two years

Citizens as essential observers

Curiosity-based choice of survey sites by citizens

Providing good opportunities for citizens to learn
about biodiversity at their locals

Data quality non-distinguishable from those by
professional scientists
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oneos ’ ANEMONE Database
for Open Data

> ANEMONE DB, the dedicated database, made
available on 2 June 2022

» Freely and publicly accessible and no usage
restrictions

Browse all MiFish metabarcoding
samples on the earth

» Professional scientists contributing to the
monitoring has 6-month data usage priority



https://db.anemone.bio/

Cods
- Mackerel

— Sardine

ek Detecting the change
st  in species distributions
with ANEMONE data

Cololabis

35

Gadus

— Sardinops » Estimating the fish distribution using the

Scomber

Trachurus 20] 7"2020 ANEMONE data

» Trends of distribution center moving
toward North detected

Pacific saury
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TARGET 1 Consortium established for

Achieving ANEMONE'’s better contributions
Nature Positive to Nature Positive
. ) _ i - » Consortium of 12 institutions including
. - TARGET 2 T - Industry, government, and academia initiated
Development of ~ on 1 July 2022
eDNA research > Major Targets - Achieving Nature Positive

through development of eDNA and
establishment of self-sustainable eDNA

TARGET 3 monitoring network
Self'SUStalnable eDNA > The first call for participant soon

monitoring system




SUMMARY

Data-driven approach based on ‘ecological big data’ can
be a powerful approach to understand and conserve the
complex ecosystems

Environmental DNA has a potential to provide a massive
monitoring data of biodiversity

ANEMONE is an eDNA monitoring network aiming to
provide the massive, publicly accessible data with
everyone’s help

In 2022 ANEMONE DB and ANEMONE Consortium
established for better contribution to Nature Positive




ANEMONE

All Nippon eDNA Monitoring Network




