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BACKIN TIME ...

Almost 3.5 billion years ago, before humans, trees, and even
dinosaurs, the only living things on Earth were single cells. As the
years passed by, these cells reproduced, divided over and over
again and filled the planet with lots of single cells. They lived on
land and in the sea, but they stayed really small for millions and
millions of years.

But then all of a sudden, creatures made up of many cells started
to appear. Today we see these "multicellular” species all around
us. Just look around you—there are cats and dogs, horses,
lizards, mushrooms, and trees. You can even see them when you
look at your reflection ... the world is full of them.

But wait, in the beginning of time there were simply single-
celled creatures and then, suddenly, they became multicellular
creatures? What? What happened? What makes single cells form
a multicellular creature?



DID YOU KNOW CELLS CAN BE SOCIAL?

Sometimes cells live all on their own. In fact, most of the species
living on the planet right now are just single cells, but they are so
small that we cannot see them. These single-celled organisms
include bacteria that you can find on dirty hands and algae that
you find in rivers. But, these cells can also live together in groups
that can help them survive [1]. They can communicate with each
other, just like we do, and also help each other to find food,
defend against predators, and to reproduce [2-4]. When they
help each other, we call this cooperation.

DO CELLS FORM GROUPS WHEN
PREDATORS ARE AROUND?

If there is a predator around, a cell may help another cell by
sticking to it and forming a group. This group may be too big for
the predator to eat—like a tiger trying to eat an elephant! In this
way, the cells in the group may protect themselves from being
eaten.

We did an experiment to see whether this could be true. We
tested whether single cells form groups when there are
predators around. Previous studies hinted that predatory beasts
and single-celled algae that live in rivers and ponds might be a
good model system. So we added three different predators
(Figures 1D—F), to three different algae (Figures 1A-C). These
algae do not have any “legs,” so they are known as immobile.
Whereas, these predators have “legs” and they are mobile. For
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called flagella. The other predator (Figure 1E) has around 500
‘legs” on its surface, called cilia. And the largest of the three
predators (Figure 1F) can move its antennae and even its whole
body.

antennae

Figure 1 - Algae and predators.

The three different algae species (A—C) and predators (D—F) used in this study.
The scale is indicated at the top. A um is 1/1,000 of a mm. Reproduced from
the original publication [5].

When we added each of these predators to our algae, we saw
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even see the groups with the naked eye (Figure 2). What was
even cooler was that these multicellular groups appeared in all
kinds of different shapes and sizes (Figure 3).

predator

Figure 2 - Algae group together in response to predators.

In tube A, we did not expose the algae to the predator. In tube B, we exposed
the algae to the predator. We see that the algae formed groups in tube B in
response to the predator (in the white circles). Reproduced from the original
publication [5].
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Figure 3 - Examples of groups formed by algae in our experiments.
(A, D) 3-celled group (B, C, E) 4-celled groups. The scale is shown in the lower
right corner. Reproduced from the original publication [5].

Some of you may have already spotted a problem in this
experiment. How do we know whether the algae themselves
formed a group, whether the movement of the predator caused
this grouping, or even if the predator ate the single cells and left
the groups in the liquid? To answer this question, we took liquid
from the predator culture and squeezed it through a device that
removed the cells and big chemicals. All that passed through
was lots of tiny molecules—the waste products, or the “poo,” of
the predators. We added these tiny molecules to the algae, and
saw that sometimes the algae still formed multicellular groups.
This told us that sometimes algae form groups when they think
predators are around. The groups even break apart when they



realize that there IS not a predator around.

SOME OPEN QUESTIONS ABOUT
MULTICELLULARITY

You may be asking why the algae form groups in response to
predators. Are groups protected from being eaten by the
predator? Or do they still get eaten? Can they survive inside the
predator’'s tummy? We have exciting results to share with you in
our next publication. It is coming out soon, so stay tuned!

Glossary
Multicellular: T A group of three or more cells in cell-cell contact.

Predator: T An organism that obtains food by killing and consuming other
organisms.

Cooperation: T An action that provides a benefit to another individual
(recipient), and the evolution of which has been dependent on its beneficial
effect for the recipient.
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