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The amino acid sequence of a protein can be deduced by sequencing

its DNA

Restriction enzymes can be used to cut DNA

Separation of DNA fragments by size

DNA molecules can be joined using ligases

'DNA is introduced into bacterial cells for cloning

Vectors are constructed using genetic engineering techniques

Several methods have been devised to sequence nucleic acids
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Molecular anatomy of the nervous system

Introduction

Many neurotransmitters can be located by histochemistry

ELISA tests can detect a wide range of molecules

Some neurotransmitters can be located by specific uptake mechanisms

Receptors can be counted using receptor ligand-binding assays

In situ hybridization can determine patterns of gene expression

Different kinds of blotting can identify DNA, RNA and proteins

Differential hybridization and subtracted c¢DNA libraries can measure
differences in gene expression

Therr:)jzmerase chain reaction can produce large amounts of a specific

Single-cell PCR

mRNA differential display uses PCR to study changes in gene expression

A large number of genes expressed in human brain have been identified
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Neurotransmitter release at contral Svnapses may consist of a single
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Neurotransmitter release s calom dependent
Which calomm channels are responsible for nearotransmitter release’
A large number of proteins have been identitied in nerve terminals

Neurotransmatter release mvolves a number of calcium u.lt'pvtuh‘m steps
Vesicle recruitment may involve synapsin

SNAPS and SNAREs are involved in docking and then priming vesicles
tor release

Svnaptophvsin and physophilin may torm the fusion pore

Synaptotagmin may be the calcium sensor involved in the final
exocviotic event

Rab3A 1s involved in recycling of neurotransmitter vesicles

Neurexins are a target for neurotoxins

Recveling of synaptic vesicles may involve dynamin

Refilling of vesicles with neurotransmitter occurs via an antiport
mechanism

Termination of neurotransmitter action is due to diffusion and binding

Lambert-Eaton myasthenic syndrome is a failure of neurotransmitter
release

Box 7.1. Imaging calcium in cells
Box 7.2. Production of transgenic animals

Mechanisms of plasticity

The hippocampus is required for episodic memory

Long-term potentiation is an activity-dependent increase in synaptic
strength

Both pre- and postsynaptic events appear to be involved in the
maintenance of NMDAR-dependent LTP

Protein kinases are activated during LTP

Invertebrates currently provide the most complete evidence for nuclear
signaling via cAMP in plasticity

A metabotropic receptor switch is required for LTP

Presynaptic mechanisms for induction of LTP

Long-term depression is a synaptic weakening

Voltage-dependent channels are implicated in plasticity

LTP may be a molecular model for some types of learning

Epilepsy is a chronic hyperexcitable state

Box 8.1. Electrophoretic mobility shift assay (EMSA)
Box 8.2. Floxed receptor knockouts

Molecular mechanisms in neurodegenerative disease
Introduction
Huntington’s disease causes a specific pattern of neuronal loss

Excitotoxicity involves inappropriate activation of glutamate receptors
Parkinson’s disease also causes degeneration of specific neurons
Alzheimer's disease causes severe dementia

AD may be caused by a number of different genes
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