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Developmental Biology

Consider the differentiation of a SINGLE cell into a complexlinc
Understanding the process of development underlies diseaseltr

www.abc.net.au

www.humanbody3d.com



zZebraftishilanio rerjo
Advantages as a Model Organism

Rapid, visible development (transparent embryos)
Short reproductive period

Large numbers of offspring

Easily maintained

Easily manipulated genome

Completely sequenced genome

Transgenic technology available
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fishaliciousfish.blogspot.com
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Zebrafish CNS Developmer

U Zebrafish CNS develops from the neural tube during neurulation
U Neuroepithelial cells differentiate into neurons & glial support cells

science.cancerresearchuk.org

www.nature.com

Somite- segments of mesoderm distributed on either side of the neural
tube. The somites develop into the dermis (dermatome), skeletal muscle
(myotome), and vertebrae (sclerotome).




~unctional unit of the nervous system
Highly specialized cell that transmit electrical impulses
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U PNS refers to all nerves that communicate
with the CNS

U Motor neurons develop within CNS and
communicate electrical messages to effectors

U Motor neurons communicate with sensory

neurons to respond to internal/external stimul

/ /—Spinal cord (in cross-section)
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Medial

Distal
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U Motor axon migration occurs in a medial to anterior gradient
within the somite throughout development.

U It is critical that axons migrate to the correct location during tt
development of the PNS.



Axonal Guidance

U Guidance molecules direct extending axons

U Molecular cues initiatechemotrophiesponse

U Reorganization of the axonal cytoskeleton allows the axo
elongate In a particular direction
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http://www3.utsouthwestern.edu/psychlab/cowan/axon_guidance.htm

U As a major component of the extracellular membrane (EM),
proteoglycans are suggested serve as one type of molecule that
axonal guidance

Proteoglycans

Proteoglycans

i Integral protein that extends into the
extracellular matrix
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Expressed in progenitor cell populations of chondrocytes
& oligodendrocytes

oligodendrocyte L axons
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neurophilosophy.wordpress.com

Aids In structural development of vasculature, cartilage, & bone



Experimental Objective

To determine if NG2 plays a significant role in guiding extending
motor axons during PNS development irzebrafish



1. Antibody Stain [1° AntibodyA 2° AntibodyA Flourescent Tag
2. In situ Hybridization

In situ hybridization

ﬂiﬂh‘tﬂ'ﬁ \@‘( mRNASItrand

Digoxigenin Probe

\/
Coloration Dyes :?pi'“ Mﬁmﬁw
Ny

L Anti-Dig Antibody




NG2 Expression Analysis?Glof)

v NQ2 first expressedat 21-somite stage

(19 hours post fertilization (hpf))
% NQ@ Is concentrated in anterior portion of somites
v, NQ@ expressionin somite observedthrough 25 hpf

Control Staining

Experimental Staining



NG2 was also identified in developing
chondrocytes within the jaw and
pectoral fin at long pec stages (48 hpf)

NG2 isdownregulated at 72 hpf




Opjective 2
Investigating NG2 Function

Downregulatd G2 Gene
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Compare axonal phenotypes following gene knoc
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StandardMorpholinésene Knockdown

www.alsa.org

Morpholino-antisense synthetic oligonucleotide that is used to alter
gene expression by blocking translation of a gene. Themorpholino is
complimentary to the expressed mRNA strand




