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Summary. Hormones and neuropeptides in eukaryotic 
cells, are synthesised as large precursor molecules in the 
rough endoplasmic reticulum (RER), from where they 
are translocated to the Golgi apparatus. The sorting of 
proteins destined for the regulated secretory pathway 
from those which will be released constitutively takes 
place in the trans-Golgi network (TGN). In both these 
pathways, vesicles need to be transported to the plasma 
membrane before their contents can be released by 
exocytosis. 

Hormones and neuropeptides need to be secreted 
from the cells in which are synthesised to exert their 
biological actions, although they can also play paracrine 
and autocrine actions. Prohormones and proneuro- 
peptides must undergo post-translational modifications 
which occur in determined subcellular compartments 
within eukaryotic cells and are carried out in a strict 
succession of intracellular events, which give rise to 
biologically active products. 

The biosynthesis of prohormones/proneuropeptides is 
mediated by the action of endoproteolytic enzymes and 
other post-translational modifying enzymes within the 
secretory pathway. The major focus of this review will 
be the biosynthetic pathway, sorting and intracellular 
trafficking of prohormone and proneuropeptide 
precursors within the secretory pathway of eukaryotic 
cells. 
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lntroduction 

Eukaryotic cells possess an efficient biochemical 
machinery for protein synthesis and secretion. 
Membrane surrounded compartments within these cells, 
allow a fine regulation of metabolic reactions such as 
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sorting mechanisms which separate proteins destined for 
the regulated or constitutive secretory pathways from 
proteins destined to lysosomes, mitochondna or plasma 
membrane. How are proteins targeted to specific 
organelles or compartments within mkaryotic cells? 
This can sometimes be explained because particular 
amino acid sequences (sorting domains) within probins 
can convey the capacity to recognise and intemct with a 
specific transporter/carrier protein which can in turn 
target the protein in question to its d u l a r  desthation. 
However, in most cases, these transporkr/carrier systerns 
or defined sorting domains have not bwn identified, 
therefore, other intracellular mechanisms must be 
postulated. 

Neurona1 and endocrine tissues are constituted by 
highly specialised secretory celis, which synthesise and 
release hormones and neuropeptides in a regulated 
fashion. Thus, the correct trafficking and sorting of 
hormones/neuropeptides within the secretoq pathway of 
h e  cells have profound physiological implications, not 
only for single cell physislogy, but also for the 
integration of crucial physiological responses within 
higher organisms. Functions such as reproduction, 
response to stress, food intake, immune response, onset 
of labour are al1 mediated by these peptide iryessengm. 

We will review published evidence which relates to 
biosynthesis, intracellular sorting and t rmcking  of 
prohormones/proneuropepti&s within the regulated and 
constitutive secretory pathways of neurona1 and 
endocrine cells. We will also discuss evidence from 
work done in our laboratary and work done by other 
groups which suggests, contrary to what was believed 
until recently, that biosynthesis, trafñcking and sorting 
events affecting prohormones/proneuropeptides are not 
only dependent on their particular amino acid sequen-, 
but also determined by cell-type specific fwtors which at 
present are unlmown. 

1. Prohorrnone/pronaruropepride pmcadng: Its rob 
in hormone stablllty, biological riothrlty end sortlng 
mechanisrns 

It has been previously demonstrated that hormones 






















