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01T Akabori Memorial Award

I am deeply honoured to
receive the Akabori Memorial
Award. Professor Akabori was
a pioneer in peptide chemistry
in Japan and was recognised
internationally for his contribu-
tions in the fields of biochem-
istry and peptide research.
His role in establishing the
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at Osaka University and the
Peptide Institute in Minoh city are a mark of his
outstanding leadership and vision.

My own research in peptide chemistry spans
some [I] years. I currently head the Relaxin Group
at the Howard Florey Institute of Experimental
Physiology and Medicine. Our team comprises some
11 scientists, postdoctoral fellows and graduate
students with experience and expertise in peptide
synthesis, molecular biology, neurobiology, pharmacol-
ogy and bioinformatics, with a major research focus
on understanding the biology of the peptide relaxin.
The Howard Florey Institute is located on the
campus of the University of Melbourne.

A major thread throughout my own research
career has been the application of solid-phase
polymers to radioimmunoassay, peptide synthesis and
nucleic acid chemistry. My early training was in the
chemical and pharmaceutical industry where I gained
valuable experience in synthetic organic chemistry,
medicinal chemistry and polymer chemistry.

An early application of polymers in peptide
chemistry was the development of solid-phase
radioimmunoassay for the measurement of peptide
levels in plasma and other biological fluids"®. This
method is now the basis of most commercially
available diagnostic techniques used for routine
hormone assays.

The development of solid-phase procedures for
peptide synthesis was in its infancy in the early
(1T s. Our first synthesis of the neuropeptide
Substance P?, and the development of assays for its
measurement in biological fluid* had a significant
impact in neuropeptide research.

I was very fortunate to be able to undertake
postdoctoral research training at Harvard University
in the United States. I joined the Endocrine Unit at
the Massachusetts General Hospital in Boston under
the leadership of Dr John T. Potts Jr, and was a
member of the team investigating the calcium
regulating peptides calcitonin and parathyroid hor-
mone (PTH). The observation that the full spectrum
of biological activity in the [IJ amino acid sequence
of parathyroid hormone was contained within the
amino terminal [1J residues’, the first chemical
synthesis of human PTH (41J)° and the finding
that low doses of the peptide had anabolic actions
on bone’, led to the development by Eli Lilly of the
drug Forteo for the treatment of osteoporosis. Forteo
is synthetic hPTH (-£00).

I returned to Australia in [TTT] and, together with
Dr Hugh D. Niall, established a peptide laboratory at
the Howard Florey Institute. The chemistry and
biology of the peptide hormone relaxin became my
major research focus. We were the first laboratory to
isolate, sequence and synthesise relaxin®**". An
important landmark was the development of the
relaxin knockout mouse'. Study of the phenotype
confirmed the key role of relaxin in regulating
collagen production. The knockout mice develop
fibrosis in the skin, lung, kidney and heart. In
addition to its potent actions in degrading collagen,
relaxin also has strong angiogenic and vasodilatory
properties. This spectrum of bio-activity has utility
for a number of clinical applications and has led to an
exciting and productive interaction with biotechnology
and pharmaceutical companies. A recent application
for synthetic relaxin is in orthodontics to re-order
the collagen structure in gingival tissue as an adjunct
to teeth straightening procedures. A clinical trial
using relaxin in the management of pre-eclampsia in
human pregnancy is also awaiting approval. We are
exploring the commercial development of relaxin with
the US biotechnology company, BAS Medical Inc.

An exciting finding has been the discovery of a
new relaxin molecule we have called Relaxin 0%.
This new member of the relaxin family was found
using bioinformatics and an analysis of the human
genome database. We used the relaxin structural
motif essential for bioactivity, the R-x-x-x-R-x-x-I/V
sequence in the B-chain, to trawl through the
genomic database. In contrast to relaxins 0 & 0O
which are reproductive hormones made in the ovary,
placenta and prostate, relaxin O was found to be



exclusively expressed in the brain in an area known
as the nucleus incertus”. We are now beginning to
unravel the anatomical distribution of relaxin and its
receptors in the brain and their neurochemical and
electrophysiological actions".

A phylogenetic and sequence database analysis of
the relaxin family has established relaxin [0 as the
ancestral relaxin. The relaxin O structure is highly
conserved through evolution in contrast to other
members of the relaxin peptide family where the
sequence differs markedly between species (see
figure 0).

The chemical synthesis of relaxin O is difficult
and requires the use of a regioselective disulfide
bond formation strategy to achieve reasonable yields.
Chemical characterisation using enzymic digestion
and mass spec analysis confirms that our synthetic
strategy results in the correct chain orientation. We
have now evaluated synthetic relaxin [0 in several in
vivo and in wvitro assays and have confirmed that it
interacts with the G-coupled protein receptor known
as GPCRIT] in the brain. Relaxin 0 & 0 have
separate receptor systems using the so-called LGRJ
receptor".

A recent success has been the elucidation of the
three-dimensional structure of relaxin 00 using NMR
spectroscopy. This study in collaboration with our
colleagues at the Institute for Molecular Bioscience
at the University of Queensland has identified the
key structural differences between relaxins which
help clarify the findings from receptor binding studies.

Our future research will focus on understanding
the role of relaxin in the brain. We are designing
new synthetic relaxin analogues to improve our
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ability to map the sites of action of the peptide in
various brain regions. In parallel, we are continuing
to explore the role of the other members of the
relaxin peptide family in reproductive physiology and
plan to evaluate the powerful actions of relaxin on
collagen regulation for potential clinical application.
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The A and B chains of relaxin are linked by disulfide bonds at A11-B10 and A24-B22 with an additional intrachain disulfide bridge at A10-A15.
There is considerable amino acid difference between human and rat relaxin (1 or 2) as indicated by the shaded regions. In contrast, relaxin 3 is
remarkably conserved with only 4 differences between human relaxin 3 and rat relaxin 3. The amino acids common between human relaxin (1 or

2) and human relaxin 3 are boxed.

Figure [0: Comparison of the amino acid sequences of relaxin
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