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Microbe of the Year 2023:

Bacillus subtilis — for health and technology

The microbe of the year 2023 can even be purchased in pharmacies. Bacillus subtilis is considered to be
health-promoting and is therefore sold as a probiotic. As a food ingredient, the microbe has long been
known in Asia. In livestock farming, this bacterium is used as an alternative to antibiotics. Bacillus subtilis
also produces vitamins and enzymes on an industrial scale, for example used in detergents. And it even
heals cracks in concrete. This microbial all-rounder was chosen as the tenth Microbe of the Year by the
Association for General and Applied Microbiology (VAAM).

If you take a toilet break at a freeway service station, you benefit from the healthy effect of Bacillus subtilis. These
harmless bacteria form permanent forms (spores) that can easily be added to the flush water, where they germinate
quickly under good conditions and multiply rapidly. Thus, they displace other, usually slower-growing
microorganisms and ensure hygienic conditions.

Enzymes from Bacillus subtilis are used in laundry washing: Amylases, proteases, lipases from Bacillus strains
break down the most important dirt, namely starch, proteins and fats - and do so at low temperatures, which saves

energy during washing.

The Microbe of the Year 2023 also plays a role in
nutrition: Many people in Asia ferment soybeans with the
help of Bacillus subtilis to produce traditional foods that
are rich in minerals and vitamins and have a health-
promoting effect, for example the Japanese Natto.
Bacillus subtilis is also used as a probiotic - a
microorganism providing health benefits. Sporulation
contributes to this use: Spores from selected strains
survive heat treatment (such as of animal feed) and the
acidic environment in the stomach and small intestine.

In the body, they inhibit pathogens, strengthen the

Different lifestyles of Bacillus subtilis. Most cells express the genes intestinal barrier and the immune system.
for motility (blue), only a small fraction expresses the genes for

biofilm formation (yellow), and some express none of these genes

(black). (Source: Diethmaier, Stiilke et al, Gottingen) Health-promoting

Since Bacillus subtilis is robust and grows quickly, it efficiently converts organic substrates into biotechnological
products. Therefore, it is used for numerous production processes. For example, Bacillus subtilis produces vitamin
B2 (riboflavin), as well as pantothenic acid (vitamin Bs) and y-polyglutamic acid - as thickener, humectant or
cryoprotectant in the food and cosmetics industries.

Bacillus subtilis can also reduce the use of antibiotics in livestock farming: A Bacillus-based probiotic prevents an
intestinal infection common in poultry farming. The bacteria also strengthen plant growth, protect them from
pathogens and help absorb nutrients from the soil.

In addition, Bacillus subtilis forms complex and robust biofilms - assemblies of cells, sugars and proteins that allow
them to attach to surfaces. An interesting use of Bacillus subtilis biofilms is their potential application in Alzheimer's

disease: In animal models, the biofilms protect nerve cells.
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Healing cracks in concrete

Bacillus subtilis also helps in the construction industry. In the
aging process of concrete, small cracks appear; microbes
can close these cracks: they form carbonate (CO3%) ions in
the concrete - a real feat in this highly alkaline, oxygen-poor
and hot environment (temperatures of 60°C arise during
curing). Spores of Bacillus subtilis are used for self-healing
of concrete: Water penetrating through cracks causes the
spores to grow out, which then form carbonate, closing the
cracks.

B. subtilis strains can form complex biofilm structures - they
could potentially be helpful against Alzheimer's disease.
(Source: Griippen, Pelzer et al, Evonik, Halle Westfalen)

The genome of Bacillus subtilis is very well documented. It
has been artificially reduced to a MiniBacillus to understand
what minimum components are required for cellular life. This is also helpful for biotechnological applications to
produce microbial target substances without by-products. Already, Bacillus subtilis is indispensable in many

industries, and many more innovations are expected.

Anja Storiko (VAAM)

Images: The microbe of the year 2023, Bacillus subtilis, magnified 1,000 times, forms different life forms, mobile (blue) or
sessile in the biofilm (yellow); others do not possess any of these genes (black). Photo: Diethmaier, Stiilke et al, Géttingen (CC
BY 4.0).

The microbe of the year 2023, Bacillus subtilis, forms biofilms with diverse structures. Photo: Grippen, Pelzer et al, Evonik,
Halle Westfalen (CC BY 4.0).

About the Microbe of the Year
The Microbe of the Year highlights the significant role of microorganisms in ecology, health, nutrition, and economy. The
Association for General and Applied Microbiology (VAAM) has been nominating them for ten years to draw attention to the

diversity of the microbiological world. All information is also available in German at http://mikrobe-des-jahres.de/.

The VAAM represents over 3400 microbiologically oriented scientists from research and industry. The spectrum of research
ranges from bacteria, archaea and fungi in all ecosystems to pathogens, genome analyses and industrial use of

microorganisms, their enzymes and metabolic products.

Information, expert contacts, image:
Dr. Anja Storiko |Tel. +49 6192 23605 | <info@mikrobe-des-jahres> | http://mikrobe-des-jahres.de/ | http://microbeoftheyear.org/
Dr. Katrin Muth | VAAM Office | Mérfelder LandstralRe 125 | D-60598 Frankfurt am Main | Tel: +49 69 66056720 | www.vaam.de

Please find further pictures and videos of the Microbe of the Year under Contact/Press.
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