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counteracting climate change.

INTRODUCTION
One of the biggest problems that humanity is
currently facing is climate change. Several
man-made factors, such as the alarming rate of
biodiversity loss, are heralding the start of a
sixth mass extinction.. In order to keep the rise
in global temperature to 1.5°C above pre-
industrial levels, society and the economy
must immediately and drastically shift. The
COP26 conference, which took place in
Glasgow in October and November 2021,
focused on the physical and earth sciences,
which was good. However, the life sciences
were underrepresented, and molecular life
science was startlingly absent. In this
perspective, we argue that molecular biology
should be at the forefront of efforts to address
environmental and climate change.

ABSTRACT
The field of computational and molecular biology has great potential for combating global
warming and biodiversity loss. But it is mainly missing from the tactics being used today. We
demand a widespread initiative to put computational and molecular biology at the forefront of
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Currently, non-biological technologies like
chemical CO, collection and photovoltaic
energy are mostly being used to mitigate and
adapt to climate change. Molecular Biology is
still on the periphery, despite its enormous
untapped potential, while nature-based
initiatives, such as those centred around
agriculture and conservation, are drawing
more attention. Molecular biology has made it
possible to study and engineer the fundamental
biological processes that occur at all scales,
from the cellular to the planetary, and this
research has the potential to not only help us
reduce and adapt to the alarming trends of
global warming and biodiversity loss, but even
to reverse them.
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It is commonly known that biological

processes significantly impact the planet's
climate. The profusion of species on this
planet is a result of the massive oxygenation
that microbial photosynthesis caused some 2
billion years ago. It is also ironic that fossil
fuels used to fuel the current calamity were
created through photosynthesis. Although
molecular biology has provided insights into
these and other crucial life processes, it is not a
major component of the plans being developed
to mitigate climate change. This is troubling
since  molecular biology is crucial for
determining the best intervention methods,
monitoring the health of ecosystems, and
creating the instruments needed to implement
those strategies.
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As a part of the All4Climate Italy 2021

programme, the European Molecular Biology
Laboratory recently hosted a scientific session
to better understand the significant areas in
which molecular life sciences can have an
impact. Global warming, biodiversity loss,
biogeochemical  fluxes, and man-made
pollutants all represent threats to the four
planetary limits (RockstromJ et al., 2009; &
Steffen W et al., 2015), and their combined
effects are addressed by existing and planned
solutions (Picture 1). The meeting's strategies
and possible routes to their realization are
outlined in the sections below (Heard et al.,
2021).
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One of the main potential effect areas is the
reduction of greenhouse gas emissions, which
can be achieved by altering current food and
agricultural systems (Loboguerrero et al.,
2022). The development of novel foods with
balanced nutrition while retaining sensory
appeal could be made possible through
molecular biology. To preserve food security,
it will be crucial to engineer and breed crops
for traits like improved nutrition, resistance to
salt and drought, and more. Cattle methane
emissions and nitrous oxide emissions from

Copyright © Jan.-April, 2023; ETCC

increased land use in agriculture may be
reduced by altering the soil, stomach, and
rumen bacteria. To boost direct N2 fixation,
microbial fertilizers can replace chemical
fertilizers, potentially restoring the equilibrium
of the world's N2 flow.

Engineered or naturally occurring
microbial communities may be used in
degraded ecosystems, some of which have
already been pushed past their breaking point,
to remove the toxins.
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The chemical and fuel companies should

leverage the enormous biochemical diversity
of organisms to discover and develop novel
enzymes and carbon conversion pathways.
(Coelho et al., 2022; & Zrimec et al., 2021).
These could be used by synthetic biology to
help the world shift from petrochemical and
fossil-based materials to renewable resources
based on photosynthesis and waste stream
valorization (Liew et al., 2022; & Schwander
etal., 2016).

A targeted change to the ecology is another
opportunity for influence. With the help of
genetic  characterization of inter-species
interactions and computational models based
on these discoveries, we may be able to predict
complex ecosystem dynamics and direct
interventions to alleviate the negative effects
of anthropogenic emissions. It should be made
easier for plants and environmental
microbiomes to absorb CO2 and methane. The
model-guided augmentation of biodiversity
may reduce the gap between the ability of wild
and planted forests to sequester carbon.
Similar approaches could reduce the loss of
marine biodiversity and promote CO2 fixation
by phytoplankton and algae (Cornwall et al.,
2021; & Smetacek et al., 2021). The potential
for this process could be further increased by
responsible genetic engineering. It is feasible
to create genetic and metabolomic indicators
that can be used as biomarkers to evaluate
ecosystem health and detect tipping points
before they occur. Integrating these
modulation approaches with land use, marine
resource, and economic policies will enable
better local community adaptation to climate
change and the deployment of treatments for
re-establishing ecological balance.
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