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An Evidence-Based Framework and the Role of Scientific Societies and Institutions in Climate Action

CREATING A 1) Establishing a global climate
DYNAMIC emergency response protocol.

TASK FORCE
RESPONSIBLE (2) Mapping critical research areas
FOR: for climate action, aligning

e them with the UN SDGs.

Designing a platform for
sharing research, resources, and
technological advances.

Bridge the g (J)s between global
directives an
community-based action,

Implementation of climate
solutions that respect and
integrate local input.

Regular assessment of local
efforts.

Creation of a flexible model
for climate action
accommodating different
socio-economic landscapes
and core scientific
principles.

Evaluating the efficacy

and safety of climate

interventions.
Focused pilot
programs will serve
as test beds for new
technologies and
approaches,
providing data for:

Adapting and scaling
successful interventions.

Creating case studies and
best practice guides for
widespread dissemination
and replication.

Peixoto et al. Nature Reviews Microbiology, Nature Biodiversity, mSystems, Sustainable Microbiology etc. 2024
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CONSIDERATIONS
MUST ADAPTTO
THE URGENCY O
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Joint ventures between
academic institutions,
industry, and policymakers.

Establish funding specifically
aimed at supportmgf
climate-positive technologies.

Incentivize private-public
partnerships.

The number and diversity of
climate solutions
developed and tested/year.

The reduction in time from

Mi JE]
concept to deployment for e C n O Og I e S
climate technologies.
Quantifiable impacts on
carbon reduction, V
ecosystem restoration, and

resilience building in most
affected communities.

Balancing thorough risk
assessments with the need for
swift action, acknowledging
the risk of inaction.

Streamlining approval
processes for climate
mitigation technologies.

Upholding high ethical and
scientific standards.

Photo by Inkinspire on Freepik




NO POVERTY

Microbiology can reduce poverty:

Through jobs that use microbial
technologies in local and
national industries.

Through jobs in microbial
conservation and provision of
microbes that support industry.

Through benefit-sharing models
in microbial development
projects that target under-
resourced communities
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Helps Ocean Intelligence Start-Ups Launch and


https://startblue.ucsd.edu/program/

HEALTHY
LAND

Soils are essential:

* For construction, fuel, food security,
cultural and spiritual enrichment,
biodiversity, nutrient cycling, drug
discovery, and water filtration.

Deploying enhanced crops (deeper roots) with
microbial biostimulants could sequester >1.2 Gt CO2
per year — 7 times more than all current CO2 offset

« Agriculture is paradoxical as it depends market offerings
on soil health, raises people’s awareness
of the value of solil, but also fosters its
abuse.
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* Microbial technologies can support:
* Pollution remediation

» Crop productivity and resilience

Cumulative removals (GtCO

» Biodiversity conservation

o

Handelsman, 2021, A World Without Soil. Faggiani Dias et al Env Res Lett. 2025



FOOD SECURITY & NUTRITION --------—--———-———--

1o

of our food
is directly or indirectly
produced on our soils

In many countries, It can take up to
intensive crop
In the past 50 years production ’ 1000

has depleted the soil, years
jeopardizing our ability
to maintain production to form 1¢m of soil

A in these areas in the future

advances in agriculture technology Soil health and its fertility o

has led to increased food production, have a directinfluence on the “

but sometimes with negative impacts nutrient content of food crops W

on soils and the environment

fao.org/soils-2015







Soils'are under
multiple threats




Water purification and

SOCiaI - soil contaminant reduction

2 4 c::::::::raall B Carbon sequestration P\ X Climate regulation
Sarah Allard economic ' ’

Stud ieS Provision of food,

fibre and fuel W Nutrient cycling

o4

Engineering

Cultural heritage . v Habitat for organisms

Provision of o ) )
construction materials X Flood regulation

' Foundation for human infrastructure Source of pharmaceuticals and genetic resources



Microbial Biostimulants Work

YIELD BIOMASS IMPROVEMENT INCREASED
(fruit/flower/tuber) (roots & shoots) IN SOIL BULK WATER

DENSITY CONSERVATION
105%

56.7%
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Avg of 35 Studies Avg of 8 Studies Avg of 2 Studies Avg of 3 Studies Avg of § Studies
& 41 Replicates & 16 Replicates & 4 Replicates & 5 Replicates & 5 Replicates
PRELIMINARY CARBON DATA
FURTHER VALIDATION IN
PROGRESS




Microbial Biostimulants Work
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BEFORE AFTER

no plants even after re-vegetation PGPR oil degrading + biostimulation treatment

Taketani et al., 2009 (Journal of Microbiology), 2010 (Antonie); Santos et al., 2010 (PLOS One), Santos et al., 2011 (PLOS One); Santos et al 2010 WASP; Peixoto et al., 2011 (Antonie) Carmo et
al., 2011 TJOM; Nardeli et al., 2016 (Environmental Pollution), Peixoto et al., in preparation; Carmo, Santos, Peixoto, Resado, patent 2016



Gilbert and Zengler Nature Reviews Microbiology 2025

Al for Design & Simulation

DES|gn Foundation Models and LLMs integrate multi-
omics, soil, and climate data to identify
microbial traits, design genome and enzyme
modifications, generate optimized SynComs,
and simulate ecosystem compatibility before

£ ls \\Rie]s deployment.

Adaptive Learning

Al optimizes where and when to apply
Al for SynComs, uses robotics and satellite data for
precision delivery, quantifies outcomes (e.g.,
Assessment carbon sequestration signals), and continuously
refines interventions through feedback
integrated into Earth System Models.



Nature Models™ - Digital Twins in Conservation @Sa;;d'?i‘:fxﬁ;‘:,c,

FOUNDATIONAL MODEL + REAL-TIME SENSING

present

BACK END

USER DATA SET(S)
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User manipulates Variables for Predictive Outputs in potential future scenarios.




Applied
M?ceobiology Redford, Gilbert Peixoto, ORXY 2025;

International 1 Gilbert et al., Sustainabl
JUCN and Microbes ..o snenee ..

al, Nature Microbiology, 2025

Establishment of an IUCN
Species Survival Commission
— Microbial Conservation
Specialist Group (MCSG)
June 4th 2025
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Microbiome stewardship can promote coral health — and,
consequently, protect coral reef biodiversity

__PROBIOTICS

d 8 .Up to 60% left

S _— — EPLACEBO
Mitigation of toxic Biological control Mitigation of ¢ s
“20% eft i

Santos et ol,, 2015 Rosado et al., 2019 Rosado et ol., 2019

Silva and Villela et o, 2021 Tang et ol., 2020 Morgans et al., 2020

Ushijima et ol., 2023 Doering et al,, 2020

L ) Santoro et ol.,, 2021

Uetol, 2023
Cardoso et ol 2024
Tang et ol., 2024

J

Zhang et ol., 2021
Moradi et ol., 2021

Botan
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Key bottlenecks to improve e L.- s
Microbiome Stewardship in corals & rotacas
¥ Fi sigee
3 |

* Elucidation of key symbiotic functions and their g B e
implications in coral fitness. E .
roncak wgm

Ectodermis

* Knowledge about coral immune system and B 5o womvae
how specific microbes are selected or ) oo
controlied, as well a5 on the stability of the Y

Active microbiome manipulation in corals » 5 - microbial-mediated mechanisms of adaptation.

Apprill et al., 2012 Silva and Villela et ol,, 2021 + Optimization of efficient BMC delivery systems.
Santos et ol., 2015 Zhang et ol 2021

Damjanovic et ol., 2017 Uetal, 2023 * Development of scale-up approaches.

Rosado et ol., 2019 Delgardillo et ol,, 2024
Doering et al., 2021 Cardoso et ol., 2024
Santoro et ol., 2021 Tang et ol,, 2024

Beneficial bacteria [l Commensal bacteria  [li] Pathogenic bacteria SML = Surface Mucus Layer

Dorr and Barno et al., 2025 — Coral Microbiome El-Khaled et al., in prep
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www.microbiotavault.org
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The Microbiota Vault is a global NG
conserve long-term heglth for humanity.

SUPPORTING ONE HEALTH
;‘ r ’x Preserving microbial
3 =3 N diversity
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LEARN MORE ATCH VIDEQ WP .
2 ¥ - 3 .. - To forever secure the basis of the naturally evolved diver:

of the microbiota important to humankind to support hea

globally.




Swif Stars

https://thesoilstars.com/

Our strategy is to build a knowledgebase
using internationally renowned scientific
experts & to use this knowledge to
develop microbial solutions and
communication strategies that can be
deployed rapidly in the face of looming
environmental threats.

Applied
Microbiology
International



Our strategy is to build a knowledgebase
using internationally renowned scientific
@ I S-I-O rS experts & to use this knowledge to
develop microbial solutions and
https://thesoilstars.com/ communication strategies that can be
deployed rapidly in the face of looming
environmental threats.
Heligan Protocols
March 23-24th 2026
Missions to regenerate soil
health through public-private
partnerships powered by
governments and the UN.

s Applied
* Microbiology

Turning a Rock Star
International

into a Soil Star
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POLICY REPORT JANUARY 2026

Improving Soil Health in the UK

UK soil policy lacks a unified, measurable definition of “healthy soil,” limiting the
ability to set binding targets and monitor progress across the four nations.

Current monitoring frameworks focus on chemistry and structure, largely omitting
the biological and microbial indicators of ecosystem services.

Embedding microbes into statutory soil standards would align food security,
biodiversity recovery, and climate resilience under one evidence-based
framework.
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Integratlng mlcrobes into any SDG -

= action will have a positive impact on all

other SDGs (Crowther et al. Cell 2024)
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