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Peptides and Psychiatry, Part 1.
How Synthesis of Neuropeptides Differs
From Classical Neurotransmitter Synthesis

Stephen M. Stahl, M.D., Ph.D.

Issue: Neuropeptides and their receptors are increasingly targets for novel psychotropic
drugs. Synthesis,-storage, and release of the neuropeptides differ in important ways from
these same processes for the classical monoamine neurotransmitters.

his is the first of a 3-part. therapeutic activities, namely the

. . . . REFERENCES
series on peptides and tachykinins, also called neurokinins,

psychiatry. Part 1 is a vi- of“which< substance P is the best ™~
sual lesson on molecular aspects ofknown example. Part 3 will appear in
how these interesting neurotransmit-the March-1999-BainsTormsand will
ters are synthesized, stored, and rereview interesting.developments with
leased. Part 2 will appear in the substance P'antagonists as novel anti-3.
February 1999 Bainstorms and will  depressants in‘a_ visual.-feature called
explore a very exciting family of neu- “Substance P and /Serendipity: Novel ,

2.

1. Feldman RS, Meyes JS, Quenzer LF. Principles

of Neuropsychopharmacology. Sunderland,
Mass: Sinauer Assoc; 1997

Otsuka M, Yoshioka IC. Neurotransmitter func-
tions of mammalian tachykinins. Physiol Rev
1993;73:229-308

Cooper JR, Bloom FE, Roth RH. The Bio-
chemical Basis of Neuropharmacology. New
York, NY: Oxford University Press; 1996

ropeptides with potentially important Psychotropics Are a-Possibility:”

Hokfelt T, Johansson O, Ljungdahl A, et al.
Peptidergic neurons. Nature 1980;284:515-521

Molecular Biology of Neuropeptides
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Neuropeptides are derived from a gene that expresses its messenger RNA

and then edits it by a process known as alternative RNA splicing.*?

l This edited RNA then makes a “grand-
father” peptide, called a prepropeptide,
with a signal sequence amino acid tail.
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Inside the endoplasmic reticulum, this grandfather
peptide’s tail is clipped by an enzyme called signal
peptidase, thus forming the “paternal” peptide,
called propeptide.’?
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The peptide progeny itself is formed in the synaptic vesicle by a
converting enzyme that shaves off a few more amino acids, which are
then transported down the axon so the peptide can be released for
neurotransmission.*
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Synthesis of Classical vs. Peptide Neurotransmitters

Classical Neurotransmitters . Peptide Neurotransmitters
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The processes described in

the first figure differ in several

34 important ways from those of
|
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the better known monoamine
neurotransmitters.™ That is,
_b| synthesis of monoamines can
| occur either in the cell body or
the axon terminal, because
the enzymes that make
monoamines are present in
both the cell body and nerve
terminal, whereas enzymes
that make peptides are only in
the cell body. Once the
peptides are synthesized in the
cell body, they are transported
down the axon where they can
be released, but not reused or
synthesized. Released
peptides can be destroyed by
peptidase because there exists
no substantial reuptake;pump.
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BRAINSTORMSS a monthly section dthe Journal of Clinical Psychiataimed at providing updates of novel concepts emerging from the
neurosciences that have relevance to the practicing psychiatrist.
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