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What is climate change?







3 Pillars of One Health
- Connection between humans, plants and 

animals - as well as microbes
- Changing relationships and connections 

to plants, animals and microbes



Microbial impact on 
climate change

- Microbes can 
contribute to climate 
change through 
greenhouse gas 
emissions

- For example, the 
relationship between 
excess fertilizer and 
GHG

Source: https://doi.org/10.1016/j.soilbio.2020.107862

https://doi.org/10.1016/j.soilbio.2020.107862


Microbial impact 
on climate change

- Paper by Yang et. al
- Determination of 

microbial GHG 
emissions in oil 
contaminated areas 
vs. non-oil 
contaminated areas

Source:  https://doi.org/10.1016/j.scitotenv.2018.02.007

https://doi.org/10.1016/j.scitotenv.2018.02.007


Microbial impact 
on climate change

- Different expression of 
genes related to carbon 
and nitrogen cycling in 
contaminated vs. 
uncontaminated areas

- Adaptation and evolution 
of microbes to human 
caused change in 
environment 

- Potentially leading to 
even more harmful 
results

Source:  https://doi.org/10.1016/j.scitotenv.2018.02.007

https://doi.org/10.1016/j.scitotenv.2018.02.007


Source:https://blogs.egu.eu/divisions/cr/2021/10/22/its-getting-hot-in-here-ancient-microbes-in-
thawing-permafrost/

Microbial impact 
on climate change

- Effect of climate 
change on microbes 
found in permafrost

- Increased 
temperatures 
lead to 
increased 
release of GHGs 
from active 
microbes

- potential release of 
unknown microbes



Which microbes are 
THRIVING?

Source: https://phys.org/news/2023-02-fungi-bacteria-binging-soil.amp

Source: https://news.usc.edu/159287/marine-bacteria-earth-warming-climate-usc-
research/



Which microbes are DYING?

Source: https://doi.org/10.1016/j.isci.2020.100972 Source:https://news.cgtn.com/news/2019-12-12/Why-do-legumes-have-nodules-
on-their-roots--MmxlxHWkda/index.html

- Potential extinction of highly specialized microbes or microbes with 
necessary mutualistic relationships

https://doi.org/10.1016/j.isci.2020.100972


Which microbes are UNAFFECTED?

Source: https://www.gutmicrobiotaforhealth.com/the-knowns-and-unknowns-of-the-human-microbiome/

Is it possible for any 
microbes to be 
unaffected by climate 
change?

- Could microbes in 
isolated 
environments eg. 
human body, be 
unaffected?



Physiology adaptation of microbes 

Short generation time allows for rapid 
evolution and changes in their physiology.  
Climate change forces microbes to evolve in 
ways that suits their fitness and survivability 
best.

Ex: tundra microbial communities change 
in the soil layer of permafrost after warming.



Tools we can use to 
study microbial 

evolution

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7598837/

Recent advances in meta-omic 
technology has allowed us to 
better understand microbial 
evolution

Eg. use of 16S rRNA 
sequencing to study 
changes in microbial 
composition

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7598837/


How can we learn from them?



Mitigation

https://www.news9live.com/science/microbes-from-baby-
kangaroos-can-reduce-methane-emissions-from-cows-au941-
2053742

Eg. Ruminating animals produce methane 
when digesting food. Baby kangaroo feces, 
when used in tandem with a known methane 
inhibitor, was shown to reducemethane 
production

Eg. Photoferrotrophs steal electricity from 
iron and can absorb carbon dioxide on a 
large scale



Source: https://doi.org/10.1128/msystems.01240-21

What can we do?

https://doi.org/10.1128/msystems.01240-21
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