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Listeria monocytogenes is a kind of bacterium that sometimes causes disease in people (recently transmitted on melons mostly, for some reason). It’s notable for being able to proliferate at relatively low temperatures, and can also get inside our cells and spread from cell to cell, even infecting the central nervous system, causing meningitis. Most of the time it lives in the soil, and can swim around with several flagella. People have wondered whether certain kinds of amoebas in the soil, such as Acanthamoeba, may be infected by Listeria and help it to maintain its presence in the environment. On the other hand, Acanthamoeba is known to feed on some kinds of bacteria, so it may actually reduce the numbers of Listeria. A study being published in Environmental Microbiology recently provided evidence supporting the latter case, showing that the amoebas actually carry Listeria and other bacteria around on their cell surface as a portable food source! First, to show that Listeria does not survive or multiply inside Acanthamoeba, the scientists mixed wild-type L. monocytogenes, a more virulent strain, and the harmless strain L. innocua with two species of Acanthamoeba, let them interact for a while, then killed all bacteria outside the amoebas with an antibiotic and lysed the cells to free any bacteria that might be inside them so they could be counted. They found that none of the bacteria survived inside the amoebas. What they did see, using bacteria producing fluorescent protein, was that Acanthamoeba had bacteria sticking to its backside for a while, up to half an hour, until the amoeba took them up into itself, holding them in a special chamber called a vacuole, where it could digest and consume them. There’s a very cool video showing this process on the paper’s website that I’ll link to. The bacteria were never observed escaping into the cytoplasm of the amoeba. The researchers called the clumps of bacteria sticking to the amoebas “backpacks,” made up of up to hundreds of cells “hitchhiking” on the amoebas. They wondered what was causing the bacteria to stick to the amoebas; it wasn’t any particular pathogenicity factor, since strains lacking each of them still formed backpacks. Then they discovered that Listeria grown at 37 degrees C, in which condition it does not make flagella, did not form backpacks. So they tested several strains that either did not make flagella or made them but could not move them, and found that none of these made backpacks on Acanthamoeba. So apparently it’s not just the presence of flagella that is necessary; they must actually be moving. Backpack formation wasn’t limited to Listeria though: other kinds of motile bacteria that the scientists tested also formed backpacks on Acanthamoeba. Non-motile species did not, of course. Also, other amoebas besides Acanthamoeba didn’t produce backpacks either. Under an electron microscope, the bacteria seemed to be entangled in some tiny filaments extending from the surface of the amoeba, though the scientists did not figure out what the nature of these filaments was. That and the reason behind the need for motility were left for future studies. This study was useful enough, though; it’s good to know how pathogens interact with other microbes in the environment, so we can possibly get a better idea of how outbreaks occur and how to prevent them. I also thought this study was just kinda funny and interesting; the amoebas are carrying around the food they caught to munch on when they get hungry. I wonder if there might be some advantage to the bacteria, though, to prevent them from adapting to this backpacking strategy, which it seems like they could easily do by turning off their flagellar motors; maybe some can escape from backpack before being eaten, after being carried to a new environment where they can proliferate. It’s possible that having functional flagella is beneficial enough that it outweighs the risk of being captured by an amoeba. Microbes are pretty interesting!
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