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Fish as Model Organisms

Share common molecular pathways with mammals

Excellent models for developmental toxicology studies
e lots of offspring
e extrauterine development
e transparent chorion

e rapid growth
http://www.youtube.com/watch?v=eQNxHGpK7Wc

e short generation time
e absorb compounds from water
e low cost

Share common diseases
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TRANSPARENT ZEBRAFISH
ALLOW FOR IN VIVO ANALYSES
OF CANCER DYNAMICS, AS
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The Laboratory

ZEBRAFISH

Claudia Harper
Christian Lawrence

CRC Press

Taylor &Francis Group

Browse 19335 Zebrafish Lines at ZIRC

A Volume in The Laboratory Animal Pocket Reference Series
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Transgenic Fish




Brain Activity Mag

http://www.youtube.co
m/watch?v=KEgmVEim
VU

http://zfatlas.psu.edu/
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"~ Fetal Origins of Adult Diseases

* Epigenome is vulnerable to:
e maternal diets
e nutrients
e ethanol consumption
e cigarette smoking

http://www.thefix.com/

* Aberrant epigenetic marks deposited early in life will have
lifelong effect on:

e gene expression
e increase risks of adult diseases

* Early embryo development is a critical time


http://www.empowernetwork.com/act/?attachment_id=587&id=act
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Benzo(a)pyrene (BaP)

* Model polycyclic aromatic hydrocarbon (PAH)
e Environmental contaminant

* Recognized human and animal carcinogen
* Reproductive and developmental toxicity
- mental retardation, increase CVD and cancer risk
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ransgenerational Effects of Dietary BaP Exposure

Adult Po zebrafish were fed for 21 days
2 % &2 & /tank, 10 tanks/ group
Determine for Po (exposed), F1, F2, F3, & F4:

Reproductive success

Embryo survival

Hatching rate
Deformities (96 hpf)
Gonad differentiation
Tumorigenesis

Changes in the transcriptome and epigenome

(liver, gonad, heart, brain)



A optic vesicle size

body shape

[ - e

eye pectoral fins
diameter
B
upper jaw swim bladder size
f\’\ C
. b
N ——
= 2 :
lower jaw otipc vesicle
optic vesicle size
size
C . hindbrain forebrain,
fore- '\ Qics / optic vesicle

-~

size

pericardial edema

l”—V i preigaiem

Control

0.21 BaP

20 BaP

D F2
Control . :

0.21 BaP

2.3 BaP

20 BaP

Control

0.21 BaP

2.3 BaP

20 BaP




3 Control

B8 0.21 BaP

: 20 BaP
Body Shape =
F1 F2 F3

® 1004 5 1004 52°, 100 1
. a 11 I
& 80 ,ab 80- 80-
=,
2 60 60- 60
<
3 40- 40- o b 40
T 20- 20 abdy 3 20-
o

0 (1 il ﬁ T & T s 0 f l|ﬁ|I| il il

4 3 2 1 4 3 2 1 4 3 2 1
Brain
F1 F2 F3
100- 100 &2Paby, 1004 .

8 I I
S 80- 80 80
b
2 60~ 60 60
§ 40 40- 40-
& 20- 20 20-

0 ﬁil ﬁ llIII5 ﬁ..'ﬁ.ﬁ_ 0-- illtlﬁ lﬁa T 0-- 1 |III 'I. T — T

| k-] 94 N | ) 94 N |- - 1\ N

Aquatic Toxicology, 2014(148)16-26




Adverse Outcome Pathways

Toxicant - BaP

* Chemical
Properties

Organ Responses

+ Altered Physiology
* Disrupted Homeostasis

+ Altered Tissue
Development/Function
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Macro-Molecular

Interactions

* Receptor/Ligand
« DNA Binding

» Protein Oxidation
» Epigenetic Change

\.

Organism Responses

* Lethality
* Impaired Development

Vasa

* Impaired Reproduction

Promoter|
Methylation

Population Responses

Cellular Responses

* Gene Activation
* Protein Synthesis

|[ + Altered Signaling

* Structure
* Extinction




Zebrafish Educational Resources

EFORDCIENCEP

http://www.neuro.uoregon.edu/ki2/zfki2.html

ZFIC

Zebrafish in the Classroom

http://www.zfic.org/



http://www.fishforscience.com/
http://www.neuro.uoregon.edu/k12/zfk12.html
http://www.zfic.org/
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