2
T |
Ay R
i =l HIENCE EDUCATION
~ PARTNERSHIP AWARD

Supported by the National Institutes of Health




Bislsgy of HUMAN

T

B Y SMICKODESS

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 scientific 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.

For information see http://biologyofhuman.unl.edu.
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MYIZIADS OF MICROBES CROWD
EVERY NOOK AND CRANNY OF EARTH




I CAN'T HUNT
FOR YOUR LOST
SHOE NOW, MARIA,

\ IMLATEl ¢
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55 N y

: BUT
I'VE LOOKED
EVERYWHERE,
MIGUEL..!
— IF
YOU'D REALLY
LOOKED EVERYWHERE,

THEN YOU WOULD'VE
% ALREADY e

- THAT'S
o / FOUND IT. NOT Ppiny. iE
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YOU LOOKED
EVERYWHERE, HUH?
HERE YOU ARE.

I'VE
GOTTA
GET A MOVE
ON!

HASTA
LUEGO MI
MIGUEL!

7 HEY, MGUEL! o
BEEN WAITIN'

FOR YA. YOURE )
LATE, MAN!

GET GOING
BEFORE THE
BELL
RINGS!




C'MON,
DANIEL WE'VE
GOTTA STOP
THIS JERK.

YEAH,
BUT WATCH
WHEN WE
TEAM UP!

LEAVE HIM
ALONE/

YER OWN
BIZNESS,
TWERPS!




THIS /& OUR
BUSINESS!

SO TOUGH
NOW THAT IT'S
THREE AGAINST

ONE, ARE

Human cells are greatly ovtnumbered
in your body. You are mostly made

of microbes. Do you agree or disaaree
with these statements? Why?




GOOD
MORNING, CLASS.
TODAY WE BEGIN

" MICROBIAL ™.
S COUSINGZ
YOU MAY BE

RELATED TO
" MICROBES -
NOT ME! -
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; OH YES,
YOU ARE, MIGUEL.
ALL LIVING THINGS ON
EARTH EVOLVED
FROM A COMMON
ANCESTOR.

50 WE
ARE ALL RELATED
ON THE TREE

JusT
LIKE COUSING
ON A FAMILY
TREE

LISTEN N
CLOSELY, CLASS.
; HANDLE THESE i
PETRI DISHES VERY
CAREFULLY.

P USE YOUR
MARKERS TO DRAW
A LINE DOWN THE |8
MIDDLE, SEPARATING
IT INTO TWO
HALVES. <

YOUR CHEEK
INSIDE YOUR
MOUTH.







H
1S A WHOLE
WORLD IN EACH PETRI
DISH: THE GOOP MICROBES
AND THE BADP ONES ARE
STRUGGLING TO SURVIVE...
JUST LIKE ANIMALS AND
PLANTS HERE
ON EARTH.

WA -
! ST LIKE LAST J
! WEEK, WHEN WE J
' TTEAMED UP (¥
\  AGANST THAT /.
\ "JERKINTHE  Tiiz —
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WE'RE
IN THE WORLD
OF THE
MICROBES!




YUMM-MMY!
I HAVE THE
BEST JOB,

I GET TO
BREAK DOWN
SUGARS IN

IF YOU i
/ ARE HEALTHY, THAT'S

YOUR GUT HAS ] RIGHT, ¥
ENOUGH OF { TOGETHER,
MY BUDDIES

TO KEEP BAD
MICROBES
ouT.

LIKE US
KEEP
MICROBE
BULLIES

THE ROID

»
P
]

I MAKE
VITAMIN K = A VITAMIN
YOU HUMANS NEED BUT
CAN'T MAKE
YOURSELVES - FROM
FOOD IN HUMAN

ARE HELPFUL
(BUT SOME
OF M

Y
SIBLINGS
GIVE

Us A
BAD REP).
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MEANWHILE
BACK IN THE

oW
CLASSROOM... MANY OF YOU

GREW OUT SOME
TYPE OF FUNGUS
ONYOUR PETRI
DISHES?

GOO0D.
LET'S TALK
ABOUT THAT

NEXT...

BACK IN THE EH, THOSE

MICROBE WORLD... B BACTERIA THINK
THEY'RE TOUGH!

THEY HAVE

NO IDEA!

MOST FOLKS
¥V THINK ALL FUNG/ ARE
MUSHROOMS, BUT THERE
1 ARE MORE THAN A
HUNDRED TYPES OF

WE
FUNGI
CAN BE
COMPLICATED.
YOU MIGHT
SAY 1 HAVE A

SPLIT
\% Jfﬁlg PERSONALITY.
OUT IN I CAN BE ;
THE SPACE YO(I)JR $ORIIJEND SOMETIMES

...1 GROW

WILD... AND
TURN INTO
A HYPHA!
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> _ADOSE OF
ANTIBIOTICS KNOCKS WITH NO
THE COMPETITION BACTERIA IN THE
RIGHT OUT, | e way..MY TWO FORMS |
BUT IT DOESN'T "o\ CAUSE DOUBLE 4

STOP ME! TROUBLE...

...MORE POWERFUL
THAN MANY OTHER
MICROBES/ y




IN THE
SICKEST PEOPLE,
I CAN TURN INTO
A DEADLY
KILLER...

" ...CAPABLE OF

[ INVADING NEARLY
ALL BODPY SYSTEMS
AND ORGANSY




H-HOW
CAN CAND| BE
STOPPED
BEFORE IT F@ETG
CONTROL?!

HERE'S
ONE WAY. J

NO...NOY

NOT THAT/
\ 5TAY BACK! )




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

THAT'S
HOW WE

STAY
HEALTHY.

I'M JUST
WAITING FOR MY
CHANCE TO GET THE
UPPER HAND... AND
TRANSFORM INTO
MY OTHER SELF!




