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Our bodies are home to more microbes than human cells.  
The balance of helpful to harmful microbes in our bodies 
can make us sick or healthy. The Biology of Human project 
focuses on helping people understand themselves by 
exploring scientifi c principles that underlie modern
research in human biology.
Biology of Human is an alliance
of science educators, artists, science
writers, and biomedical researchers working to increase public 
understanding about viruses and infectious disease.
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Our world.

 Earth is home to many kinds of plants and animals…

…including humans.
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Humans think they are Number One…

 … but looks are deceiving.

There are whole universes of 
invisible life we humans overlook.

Myriads of microbes crowd 
every nook and craNNy of Earth.
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I can’t hunt
for your lost

shoe now, Maria.
I’m late!

But
I’ve looked

everywhere,
Miguel..!

If
you’d really

looked everywhere,
then you would’ve

already
found it. That’s

not fuNNy. 
C’mon,

help me.

Pleeeeeeeeease?
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You looked
everywhere, huh?

Here you are. Yay! 

I’ve
gotta

get a move
on!

Hasta
luego mi
Miguel!

Hey, Miguel!
Been waitin’

for ya. You’re
late, man!

hey
daniel,
Yeah,

I know!

Let’s
get going
before the

bell
rings!
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Uh oh…

C’mon,
daniel we’ve 
gotta stop
this jerk.

Are you
nuts, Miguel?
That guy is
bigger than

both of
us!

Yeah,
but watch
when we
team up!

Hey—
leave him
alone!!

BACK
OFF!!

Mind
yer own
bizneSS,
twerps!

5



This is our
busineSS!

Hey--!

Not
so tough

now that it’s
three against

one, are
you?

EHH,
go on and
git outta

here.

I’m
sick of
lookin’
at ya.

Later, claSS has begun…

Human cells are greatly outnumbered

in your body. You are mostly made

of microbes. Do you agree or disagree

with these statements? Why?
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That
was a
close
one.

You
can say

that
again.

Good
morning, claSS.
Today we begin

our study of our
microbial
cousins.

 Microbial
cousins?

You may be
related to
microbes –

not me!



Oh yes,
you are, Miguel.

All living things on
Earth evolved

from a coMMon
ancestor.

So we
are all related

on the tree
of life.

Just
like cousins
on a family

tree

Listen
closely, claSS.
Handle these

petri dishes very
carefully.

Use your
markers to draw
a line down the

miDDle, separating
it into two

halves.

Now
unwrap

your cotton
swabs…

…and rub
one end on
your cheek
inside your

mouth.
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All right…
now rub the other
end of the swab
acroSS the skin

outside your
mouth.

After you’ve
done that, rub

each side of the your
petri dish with a
diFFerent end of

the swab.

Okay, we’re
putting these away
in the cabinet for

a week to see
what grows.

The next week…

All
right, claSS.

Let’s take a look at
your petri dishes

now.

Be
prepared

for a bit of
a shock.

That way,
half of the dish

has microbes from
inside your mouth

and the other half
contains microbes

from outside
on your skin.

9



Whoa…!

Eww.

There
is a whole

world in each petri
dish: the good microbes

and the bad ones are
struggling to survive...
just like animals and

plants here
on Earth.

When
you are healthy,

the good bacteria
gang up on the harmful

bacteria, and keep
them in check.

Hey,
Miguel…

just like last
week, when we

teamed up
against that
jerk in the

alley!
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What
the

heck –

 -- is
going
on?!

Wh-where
are we??

Somehow
we’ve shrunk
down inside

the petri
dish…!
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We’re
in the world

of the
microbes!

Hi
there.

Come on
over.

 I’m
‘The Roid.’
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Uh, hey.
Um, what’s

up?

Who
are
you?

 Meet
the gang!

We
keep

things
ruNNing
smooth
around
here.

YuMM-MMy!
I have the
best job,
I get to

break down
sugars in
the human

gut.

I travel
to human
babies’

intestines
through

mom’s milk.
I make an

acid that keeps
out bad
bacteria!

If you
are healthy,

your gut has
enough of
my buDDies
to keep bad
microbes

out.

That’s
right,

together,
bugs

like us
keep

microbe
bullies
away!

Just call
me ‘E. coli.’
Most of my

family
members

are helpful
(but some

of my 
siblings

give
us a

bad rep).

I make
Vitamin K – a vitamin

you humans need but
can’t make

yourselves - from
food in human

guts!

I usually
live in the
mouths of

humans….and I 
make a toxin
that poisons
dangerous
microbes!

and
Strep
Sally!

E. coli…

Longo
BiFFi…

THE ROID
LONGO BIFFI

E. COLI
STREP SAllY
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meanwhile
back in the
claSSroom...

How
many of you

grew out some
type of fungus
on,your petri

dishes?

Good.
Let’s talk
about that

next…

Back in the
microbe world…

Eh, those
bacteria think
they’re tough!

They have
no idea! Call me

‘Candi’,
guys.

Most folks
think all fungi are

mushrooms, but there
are more than a

hundred types of
fungi that can live on

people’s feet
alone!

We tend
to hang
out in

the space
between
toes…or
inside the

nose.

We
fungi

can be
complicated.

You might
say I have a

split
personality.

I can be
your friend

or your
enemy.

Sometimes
I go with my
buDDy form…

other
times…

…I grow
wild…and
turn into
a hypha!

CANDI
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A dose of
antibiotics knocks

the competition
right out,

but it doesn’t
stop me!

…With no
bacteria in the

way…my two forms
cause double

trouble…

…more powerful
than many other

microbes!
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In the
sickest people,
I can turn into

a deadly
killer…

…capable of
invading nearly

all body systems
and organs!!!
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H-how
can Candi be
stoPPed

before it gets
out of

control?!

Here’s
one way.

C’mon!

We’ve
got to get
the good
bacteria

back!!

No…NO!!

Not that!
Stay back!

Keep
away from
meeeeee
eeeeeee!!
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 Remember claSS,
there are about

100 trillion life forms
living inside us

humans.

Every single
one of you are a
whole universe
of organisms…

…all living
together.
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To keep
our human

cells haPPy, we
have to keep our

microbes in
balance.

That’s
how we

stay
healthy.

Nope,
I’m not
gone,
guys.

I’m just
waiting for my

chance to get the
uPPer hand… and
transform into
my other self!

the endthe end
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