EARLY BRAIN DEVELOPMENT (figures from Neuroscience text)

1. All nervous tissue develops from ectodermal cells

· ectoderm is one of three cell layers formed during gastrulation

2. The notochord induces the ectoderm to become neural tissue

· neural plate involutes forming the neural tube and neural crest

Fig. 22.1
· neural tube becomes the CNS

· neural crest (along with neural placodes) becomes the PNS

3. Neural crest cells also form non-neural tissue




Fig. 22.2
· neural crest cells migrate along several pathways

· their fate depends on the pathway they follow and the chemical signal available

Q: what does fig 22.12 tell you?

4. Notochord releases chemicals that activate transcriptions factors

· these factors turn on "neural genes"

· retinoic acid (found in vitamin A) is one such factor

· absence of these factors leads to birth defects

5. Homeotic genes are activated early in the embryo




· these genes tell the neuron precursors where they are in the embryo

· where they are initially determines what type of neuron they become

6. All neural cells develop from precursor cells

· precursor cells are called neuroblasts

· they are located next to the neural tube in the ventricular zone

Fig. 22.11
· the ventricular zone was thought to be lost shortly after birth

Q: Why is it important to determine whether the ventricular zone is still present later during development? 

Q: What is the relevance to stem cells?

7. Once the neuron reaches its final destination, it can start to make synapses

· growing axons and dendrites are called neurites

Q: how can you tell the difference between a growing axon and dendrite?

8. The axons grow from a specialized structure called a growth cone

· growth cones are highly motile






Fig. 23.1
· Growth cones can bind to
 other axons and the extracellular matrix
Fig. 23.3
Q: why would you want to bind axons together?

9. Growth-cones use several guidance mechanisms

· often their targets will releases tropic factors which guide axons towards them

· the extracellular matrix also releases tropic factors

10. Inhibitory factors (semaphorins) can repel growing axons

· Some semaphorins (collapsins) cause growth cones to collapse

· IN-1 (inhibitor-1) is released by myelin in the CNS, but not the PNS

· this is why axons cannot regenerate in spinal injuries


· injection of antibody to IN-1, allows axon growth



Q: why would antibodies to IN-1 allow growth?


Fig. 23.5
11. Neurons whose axons do not reach their targets will die

· targets release trophic (growth) factors

· lack of trophic factor leads to programmed cell death (apoptosis)

· NGF (nerve growth factor) injections increase number of neurons
Fig. 23.17
· BNDF (brain derived neurotrophic factor) and NT (neurotrophins) also promote growth

12. Once the synapse is formed, it is strengthened by activity

· deprivation of stimulus leads to retraction of axon (PRUNING)

· deprivation of stimulus in developing eye leads to loss of synapses

Q: What is going on in Fig. 24.4?

13. Synapses must be set up during critical periods




Fig. 24.5
· critical periods are different for different parts of the brain

Q: which of the following have the least critical periods: vision, somotosensation, language, muscle movement, emotion?

Q: what are the consequences for children

