
 

Bacteria genes help researchers keep track of
human environmental impact in oceans
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The gene expression of marine bacteria can be a valuable sensor for
discovering environmental changes caused by humans. Furthermore,
bacteria help to clean our oceans and hopefully they could be used to
purify drinking water from harmful environmental toxins in the future.
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This is shown in a new dissertation in marine microbial ecology by
Christofer Osbeck at Linnaeus University.

Marine bacteria are highly abundant and are present in all marine
ecosystems, where they, as decomposers of organic material, play a
critical role when it comes to regulation of the energy flow and nutrient
cycles. Marine bacteria are for instance, key players in the cycling of
nitrogen and phosphorus, and they create vitamins that algae and other
marine living organisms are dependent on.

Bacteria respond quickly to environmental changes in our oceans. It can
take anything from just a few hours up to a couple of days. In his
dissertation, Christofer Osbeck and his colleagues have studied how
bacteria respond to ocean acidification, organic pollution, and dissolved
organic carbon. Through DNA sequencing in the Baltic Sea, they have
studied how bacteria regulate their genes in order to adjust their
metabolism to cope with the environmental changes.

"In the long term, we may be able to use the expression or presences of
bacterial genes for environmental monitoring in the Baltic Sea, and
elsewhere. The basic idea would be to take a water sample in an area and
then analyze the DNA content. More or less like a blood sample from a
human being, in order to get information on different diseases. You
could have a fixed sampling station, like our Linnaeus Microbial
Observatory (LMO), where you regularly collect samples and analyze the
results. "In this way, you can see change over time," explains Christofer
Osbeck.

It is already known that bacteria respond to different types of
environmental toxins, like oil, which they can use as a food source.
However, this was the first time anyone studied how bacteria responded
genetically to PFAS (perflourinated alkylated substances). PFAS is a
group of over 4,700 chemicals that are water and dirt repellent and used,
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for instance, as surface treatment in many products, like fire-fighting
foams, impregnated textiles, shoes, food packaging, beauty products,
electronics, and more.

"In our experiments, we saw a strong genetic response when bacteria was
exposed to PFAS treatment. I'm very interested in doing further research
on how bacteria could be used to decompose new and harmful
environment toxins like PFAS and chlorinated paraffins. I think the best
way to do this is to start testing on a smaller scale in a laboratory and
then increase the activities step by step. Treatment plants already use
pools where bacteria help decompose and concentrate dissolved organic
material that is found in the sewage water. An approach similar to this
could be a first possible step," Osbeck concludes.

  More information: Exploring gene expression responses of marine
bacteria to environmental factors. www.diva-
portal.org/smash/record.jsf?pid=diva2%3A1372912&dswid=-74
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