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“Multiplicity of vertebrate neuropeptides and
receptors - why so many?”’

Dan Larhammer (Dan.Larhammar@neuro.uu.se)

Abstract: The human genome encodes numerous neuropeptides and endocrine peptides
and their corresponding G protein-coupled receptors (GPCRs). How did all these dupli-
cates and subtypes arise and when did it happen? This is often difficult to tell because
sequence analyses are difficult for short peptides and highly conserved GPCRs. By com-
binding sequences comparisons with information about the chromosomal locations of
genes, we have been able to deduce the origin of several peptide and receptor families.
Our studies include NPY (neuropeptide Y), somatostatin, oxytocin/vasopressin and the
opioid peptides (endorphin, enkephalins) and their respective receptor families. The con-
clusion is that all of these families expanded very early in vertebrate evolution some 500
million years ago as a result of two complete genome doublings. After these massive du-
plications, many genes have been lost, resulting in fewer genes in the human genome
today than in the vertebrate ancestor as well as several presently living vertebrates. The
evolutionary sequence comparisons have been very useful in our work to determine the
binding interactions between NPY-family peptides and their receptors. Mutagenesis of
human NPY receptors Y1 and Y2 exposes similarities and differences in their binding
properties that can hopefully be utilized for development of subtype-selective ligands,
both peptides and non-peptidergic compounds, for treatment of obesity, cancer and car-
diovascular diseases.



