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mammalian L1CAMs
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Neuronal role for mammalian L1CAMs
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Neuronal role for mammalian L1CAMs
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Neuronal role for mammalian L1CAMs
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Neuronal role for mammalian L1CAMs
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1. External embryonic development 1. Mammal
2. Large embryos 2. Reverse genetics
3. Amenable to manipulation
4. Early chick embryonic structures are
very similar to those of the human
embryo.

1. External embryonic development

2. Large number of transparent embryos

3. generation time ~3 months but quick
embryonic development

1. Genetically accessible
2. Short generation time
~ 2 weeks, 3.5 days
3. Small genomes

4. Small size




Caenorhabditis elegans

Invariant cell lineage: 302 neurons
Transparent

Nobel Prize in Physiology or Medicine 2002

for their discoveries concerning “genetic
regulation of organ development and
programmed cell death
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Invariant cell lineage of 959 somatic cells




1994: 1%t showing of a GFP reporter in a multicellular organism

2008 recipients of the Nobel Prize in Chemistry
for the discovery and development of GFP
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Importance of fluorescence proteins in C. elegans research
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Advantages of C. elegans as model to study
nervous system development & function

* |nvariant cell lineage 302 neurons
* Transparent
* Neural circuitry completely mapped:

serial electron micrographs

Light microscopy

Chemical and electrical synapses
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C. elegans L1CAMs

LAD-2

expressed in 14 neurons

Chen et al., 2001. J. Cell Biol.

Wang et al., 2008. J. Cell Biol.



lad-2 animals show axon guidance defects
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Which axon guidance pathway does
LAD-2 mediate?
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Semaphorin family and Receptor
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mab-20/Sema2 & plx-2 have axon guidance roles
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Possible semaphorin pathways
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mab-20/Sema2 & plx-2 have axon guidance roles
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mab-20/Sema2 & plx-2 have axon guidance roles
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Does LAD-2 mediate axon guidance via MAB-20/SemaZ2?

Wang et al., 2008. J. Cell Biol.



Does LAD-2 mediate axon guidance via MAB-20/Sema2?
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LAD-2 functions in MAB-20/Sema2-mediated axon guidance
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Does MAB-20/Sema?2 act as a repellent to SDQL?




Does MAB-20/Sema?2 act as a repellent to SDQL?




Does MAB-20/Sema2 act as a repellent to SDQL?
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MAB-20/Sema2 acts as a repellent
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Can dorsal MAB-20/Sema?2 induce ventral
migration of SDQL axon?
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MAB-20/Sema?2 acts as a repellent
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Is LAD-2 required to mediate MAB-20/Sema2 signal?
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LAD-2 is required to mediate MAB-20/Sema2 signal!
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Can MAB-20/Sema2 interact with PLX-2?



MAB-20/SemaZ2 interacts with PLX-2
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Can LAD-2 interact with MAB-20 & PLX-2?



LAD-2 interacts with MAB-20/Sema2 & PLX-2
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LAD-2 secures the MAB-20/Sema2 - PLX-2

SAX-3

LAD-2
Myc::PLX-2
FLAG::MAB-20

SAX-3

LAD-2
Myc::PLX-2
FLAG::MAB-20

Interaction
— 4+ - — — + - =
+ - = — +
+ + + + + + + -
+ + + + + + + +

—

e e
et en—y - 2 [ i

Wang et al., 2008. J. Cell Biol.



Model for how LAD-2 mediates MAB-20/SemaZ2 function
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