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All animals rely on a unique community of microbes to help digest

FoUNeREIEERS food. This is especially true for plant-eating animals, which need a

Q/:\\ ALANA complex mix of gut bacteria, also known as microbes, to digest the
@2 AGE: 12 tough plant material they eat. However, when it comes to herbivorous
animals in the sea, like some fish, we know much less about the role
IDHANT microbes play in helping to digest food. Marine algae, better known
AcE: 12 as seaweeds, are unlike land plants in many ways, so herbivorous
T fish species likely have unique ways of digesting them. Therefore, we
AGE: 12 investigated the gut microbes in several herbivorous fishes in the Red
Sea to see how they help fish digest algae. Surprisingly, we found that
LILIAN even though these fish had unique gut microbe communities, all were
AGE: 11 made up by varieties of one type of giant bacteria that appears to have
evolved to help them digest their favorite algae!
SHIRHAN
AGE: 12
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Figure 3

A graph showing the
feeding activity of a
Sohal surgeonfish over
the course of a day. We
found that the activity
of the giant microbe
Epulopiscium closely
follows the feeding
activity of its host fish,
providing evidence that
they play an important
role in helping the fish
digest the algae it is
eating during the day.
The activity of the giant
microbe is higher than
the feeding activity
because it has to digest
the algae in the
stomach of the fish
after it eats the algae.
The microbe image is
from BioRender® and
the fish image is from
FishBase.
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Figure 3

and rests, Epulopiscium slows down and stops producing so many of
these enzymes since there is not any new algae in the stomach for it
to help digest. Because the activity of Epulopiscium fluctuates along
with the amount of algae the fish eats over a full day, this provides
strong evidence that these fish rely heavily on their Epulopiscium gut
microbes to help break down the algae they eat!

WHY DOES THIS MATTER?

It may seem obvious that fish gut microbe communities have adapted
themselves to the diet of the fish they live inside. However, this is
something no one has described in detail before. This discovery of
a close relationship between the Epulopiscium microbe and the host
fish diet has big implications for how we view plant-eating behavior
on coral reefs. First, these consistent differences in types of gut
microbes may provide a way for herbivorous fishes to occupy the
same reef and lower competition for limited food items. If they can
only consume and digest certain algae, then they are less likely to
eat algae that other species are specialized to digest. Second, this
means that these fish may be more limited in what they are able to
eat than previously thought. Herbivorous fishes may not be able to
get as much energy from different kinds of algae they normally do not
eat. Things like pollution or climate change can change the type of
algae species found on coral reefs and may change the herbivorous
fish community to be made up of only those that can digest the most
common algae. But we also know that gut microbe communities may
not always be stable and could change over time [4]. With changing
algae communities, herbivorous fishes might be able to change their
gut microbes for different kinds that are better at digesting algae.
However, the flexibility of gut microbe communities is something we
still know very little about in marine fish and is an important area for
future research!
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These Red Sea surgeonfish have taught us a lot about how herbivorous
fishes depend on their giant gut microbes to be able to eat algae.
However, we have only looked at a few species and there are many
different kinds of herbivorous fishes out there. The more we learn
about this unique relationship between fish and their gut microbes in
the Red Sea, the better we will be able to understand how herbivorous
fishes are able to function here, and all over the world!
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YOUNG REVIEWERS

ALANA, AGE: 12

My name is Alana and | like to read all sorts of books and draw. My favorite color
is blue and my favorite animal changes very often. My favorite book character is
Percy Jackson.

IDHANT, AGE: 12
Hi. | like traveling. | also like Lego. | have lived in France for around a year. | like
photography. | am from India. | like reading, science, and wildlife. Okay. Bye.

KONSTANTIN, AGE: 12
I am from Kalinigrad, Russia. | have one sister who is 1 year old. | like programming
and snorkeling. My favorite food is nigiri. | have been in five countries.

LILIAN, AGE: 11
Hi, my name is Lili' | am 11 years old, and | am from Denver, Colorado, in the States.
| like to read, especially Percy Jackson. | hope you like our article.

SHIRHAN, AGE: 12
Hi my name is Shirhan and | grew up in Boston. | love to read lots of books mostly
Wing of Fire and | hope you like our article!
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