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IF WE WANT T0 STUDY HUMAN LIKE CHIMPS! WE SHARE 98.8% OF WHILE CHIMPS SEEM IDEAL DUE TO
BIOLOGY, WHY DON'T WE STUDY OUR ONA WITH THEM. Tﬁ‘;&”&“ﬁﬁgﬁgﬁggﬁ%‘fﬁé
ANIMALS SIMILAR TO HUMANS?

UNTIL THE 19707
CHMPS WERE TAKEN
FROM THEIR
MOTHERS IN THE WILD MEETING CHMPS
FOR USE N COMPLEX EMOTIONAL,
RESEARCH, WHICH / AND SOCIAL NEEDS IN
DISABLED CHIMP | CAPTNITY 15
MOTHERS, AND , OIFFICULT.
DISRUPTED THEIR
FAMILIES AND
COMMUNITIES.

BECAUSE OF THESE FACTORS,
SCIENTISTS SEEK ETHICAL WAYS TO
STUDY HUMAN BIOLOGY USING MODEL
ORGANISMS: ANIMALS WITH GENETIC
SIMILARITY TO HUMANS THAT ARE
EASIEER TO MANTAIN IN LAS
ENVIRONMENTS,




- FAST DEVELOPMENT
AND MATURATION
-SMALL AND
INEXPENSIVE TO CARE
FOR
- CONTANS 75% OF THE
SAME GENES AS HUMANS

- SIMPLE ANATOMY LACKS
SOME MAMMALIAN
ORGANS AND TISSUES,

SUCH AS:

- LUN&S

- LNER

-KIONEYS

-BLoop

TRANSPORTATION

SYSTEMS

Res

- MAMMALS WITH HIGH
GENETIC SIMILARITY
- VERTEBRATE

CONI
- DEVELOPS N UTERO
- REQUIRES MORE LAB
ENVIRONMENT ATTENTION
- 21 OAYS TO GINE BIRTH
- 47 WEEKS TO MATURE
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- FAST DEVELOPMENT
AND MATURATION
- SMALL AND
INEXPENSINE TO CARE

- ONIY 60% OF GENE
SIMILARITY TO HUMANS
- LACK MAMMALIAN 8

INVERTEBRATES

«

THIS IS WHY OUR MAIN CRITERIA FOR PICKING A MODEL ORGANISM ARE:

GENETIC SIMILARITY WITH HUMANS

QUICK DENVELOPMENT/MATURITY TIMELINE

NUMBER OF OFFSPRING

ABILITY TO RAISE IN A LAB ENVIRONMENT

©

THE FOURTH ORGANISM THAT
RESEARCHERS AT THE UNIVERSITY OF
OREGON DEVELOPED AS A GREAT MODEL
ORGANISM TO UNDERSTAND HUMANS




ZEBRAFISH DEVELOP
RECOGNIZABLE TISSUES
SUCH AS BRAINS AND
HEARTS AT ONE DAY OLO!

ABOUT 85% OF OUR GENES. ..

EARLY N
DEVELOPMENT, THEY
ARE ENTIRELY
TRANSPARENT...

@ THEY DEVELOP

OUTSIDE OF THER...

.. MOTHER. IN TINY
TRANSPARENT
BUBBLES CALLED. .

... MAKING T EASY TO
OBSERVE HOW THINGS
DENELOR

... INCLUDING THOSE THAT
COUVE FOR DENVELOPMENT
AND DISEASES. . .

... ARE FOUND IN ZEBRAFSH.




SENDTING CELL | PARGET cett

RESEAR CHERS USE
FISH TO UNDERSTAND INCLUDING RELEASING
HUMANS?Z MOLECULES
&
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ONE EXAMPLE 1S THAT HUMANS o h e
AND ZEBRAFISH SHARE SIMILAR - AND EXERTING
CELLULAR COMMUNICATION o BIOCHEMICAL FORCES.
MECHANISMS, :

CELIS AlsO
COMMUNICATE
THROUGH
SPECIALIZED
CHANNELS CALLED
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{ WHICHFACILITATE A
CONNECTION
BETWEEN CELIS TO
COMMUNICATE
USING SMALL
MOLECULES OR
. EVEN
BIOELECTRICITY!



GAP JUNCTION CHANNELS ARE
FORMED BY A FAMILY OF
PROTEINS CALLED

THERE ARE ZO CONNEXINS N
HUMANS AND NEARLY DOUBLE THAT
IN ZEBRAFISH. ..

[

... AND TN HUMANS AND FISH,
NEARLY ALL TISSUES
TALK THROUGH GAP
JUNCTION COMMUNICATION.

UNDERSTANDING HOW
/[ AND WHEN CONNEXINS
ForMm GAP
JUNCTIONS DURING
DEVELOPMENT CAN
HELP PEOPLE
UNDERSTAND HOW
THESE DISEASES FORM

IN HUMANS AND
VENTIFY WAYS TO
DISEASES, L TARGET

SKELETAL INTERVENTIONS.

BUT WHEN THERE 15 A
DISRUPTION IN THE
COMMUNICATION
PROCESS

ABNORMALITIES %
OR EPLEPSY
Wil OCCUR.




SOME OF THE MOST
IMPORTANT SIGNALS THAT PASS
THOUGH CONNEXIN-BASED GAP
JUNCTION CHANNELS ARE
CALLED BIOELECTRICITY. ..

... SMALL, CHARGED
MOLECULES THAT CHANGE THE
ELECTRIC POTENTIAL OF CELLS.




BECAUSE THERE ARE SO MANY
CONNEXINS IN HUMANS AND
ZEBRAFISH, IT 15 DIFFICULT TO
FIGURE OUT WHICH ONES ARE
FORMING CHANNELS THAT
FACIUTATE BIOELECTRIC
SIGNALING DURING DEVELOPMENT.

ONE WAY TO STURY THE
ROLE OF CONNEXIN-
BASED GAP JUNCTIONS
AND THE FLOW OF
BICELECTRICITY
OURING DENVELOPMENT
1S THROUGH THE
NEUROMUSCULAR
SYSTEM!

THE NEUROMUSCULAR 77
SYSTEM IS COMPOSED OF |2 =~ 2
NEURONS FROM THE
SPINAL CORQ CALLED
MOTONEURONS, THAT TALK
TO THE MUSCLES. THE
MUSCLES RESPOND BY
CONTRACTING OR
RELAXING, ALLOWNG
FUNCTION AND
MOVEMENT! WE CAN USE
ZEBRAFISH TO STUDY THIS!

THE MOTONEURONS IN THE
SPINAL CORD CONNECT T0 THE
MUSCLES AND SEND
BIOELECTRICITY CUES THAT
ACTIVATE THE MUSCLES...

... ALLOWNG FOR
CONTRACTIONS.




RESEARCHERS LOOKED FOR CONNEXINS IN THE
ZEBRAFISH NEUROMUSCULAR SYSTEM AND FOUND
ONE THAT HADN'T BEEN STUDIED BEFORE, CALLED
GIVH/CXHE.8.
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WHILE THIS CONNEXIN 1S FOUND IN ZEBRAFISH AND
MOUsE MUSCLE CELLS, THE FUNCTION
REMAINS UINKNOWN  IN HUMANS
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WHEN RESEAR CHERS REMONED 604/
CXH6.8 THEY REALIZED THE FISH
COULD NO LONGER SWIM!
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GCITOH/CXH6.86 FORMS GAP JUNCTION
CHANNELS THAT PIRECT SMOOTH ... RESPONDING TO MOTONEURON
BICELECTRIC FLOW AMONG MUSCLE
COMMANDS, ENSURING SMOOTH
RESEARCHERS FOUND A CEL.... CONTRACTION AND FUNCTION.
DISRUPTION TO THE
PATTERN OF
BIOELECTRICITY IN THE
ANIMALS THAT LACK GT04/
CXH68

NAAAMAANN

REGULAR MUSCLE

ACTNVITY
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WITHOUT GIOH/CX#6.8, AND
BIOELECTRIC SIGNALING, THE
INODIVIDUAL MUSCLE FIRERS
BECAME WISPY, WAVY, AND CRINKLY,
HIGHLIGHTING THE IMPORTANCE OF
BIOELECTRIC SIGNALING AND GAP
JUNCTIONS IN DEVELOPMENT.




WHILE WE STILL DON'T KNOW ... THS FNOING COULD
THE EXACT FUNCTION OF - LEAD TO ANEW ROAD FOR
GTO4 N HUMANS, EARLY DISCONERY OF GAP
EVIDENCE SUGGESTS IT MAY JUNCTIONS AND

HAVE A SIMILAR ROLE IN NEUROMUSCULAR
MAMMALS, .. DISEASES LIKE AlS, SMA, AND

MUSCLE DYSTROPHY.

- AFFECTS THE - WASTING ANAY OF
- O (
erENéﬁ?Zﬁp MOTONEURONS, MUSCLE TISSUE,
NERVE CELLS IN MAKING MUSCLES WITH OR WITHOUT
THE SPINAL CORD UNABLE TO THE BREAKDOWN

RESPOND TO OF NERVE TISSUE
AND BRAN SIGNAIS FROM
NERVES

THESE LITTLE ZEBRAFISH ARE
A FOUNDATIONAL STEPPING
STONE FOR TESTING HUMAN
TRAITS, GENES, DISEASES, AND
EVEN MUSCULAR 1SSUES IN
HUMANS!







