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WELCOME 

Welcome to the February edi-
tion of Adjacent Government.
As it is the first one of 2017, I

would like to wish all our readers and
contributors a very Happy New Year.
2017 has started with a bang, with the
inauguration of Donald Trump in the US
and the Supreme Court ruling that the
UK government must consult Parlia-
ment before triggering Article 50.
Change is also afoot in the European
Parliament, where Antonio Tajani has
been named as the new President. 

This issue starts with a foreword from
President of the European Economic
and Social Committee (EESC), Georges
Dassis. In his opening article, Dassis
gives thought to events of last year and
looks forward to how we can progress
this year. 

The health section starts by highlighting
World Cancer Day 2017, with a special
focus headed up by EU Commissioner
for Health, Vytenis Andriukaitis. The
Commissioner’s article stresses the
need for prevention and joint efforts to
tackle rare forms of cancer. Adjacent
Government also interviews Dr Percy
Ivy from the National Cancer Institute at
the National Institutes of Health in the
US. She sheds light on clinical trials and
their integral role in cancer research.
The focus also features articles from
SIOPE, Cancon and Cancer Research UK.

Our extensive health section highlights
a number of key healthcare challenges,
including obesity, with articles from
RCPCH, WHO Europe and the Canadian
Institute of Health Research. HIV/Aids in
Sweden, low vision, innovative medicines,
and smart hospitals are also discussed. 

Another area we give focus to in the
February edition is wildlife crime pre-
vention in the environment section. EU
Commissioner for Environment Karmenu
Vella and MEP Catherine Bearder both
highlight this problem. “We need tougher
action on wildlife trafficking’, states
Bearder in her informative piece, and
Commissioner Vella highlights the EU
Action Plan against Wildlife Trafficking.

In the environment section we also look
at polar research, in the Arctic regions of
Canada, as well as Antarctica. An article
from Polar Knowledge Canada outlines
how they bring together indigenous
and scientific expertise to look at issues
faced by Arctic communities today.

Other topics within the publication
include: Erasmus+, Hungarian rail infra-
structure, renewable energy sources in
Canada, Digital Society, and cyber security
in healthcare.

Elsewhere in this winter issue, we shine
the light on a number of key HR topics,
including women in leadership, HR
compliance and retaining talent. Articles
come from such key organisations as
CIPD, Acas and PPMA to outline these
areas. 

As always I hope you find the February 
edition informative and useful, and I
welcome any feedback you may have.

The editor does not necessarily agree
with or endorse any of the views or
contents of the articles and features
within this document. All articles and
editorials remain the copyright of the
authors, organisations and other
relevant authorities by whose kind
permission they are reproduced. All
information has been checked and is
correct at the time of going to press.
The publisher will not be liable for any
loss suffered directly or indirectly as
a result of the use of or reliance on
the information contained herein.
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Parkinson’s disease is a slow but
progressive neurodegenerative
disorder. About 1% of people

aged above 50 are affected worldwide.
In Europe alone 1.2 million people
suffer from Parkinson’s disease,
127,000 of whom reside in the UK.
According to Imperial College London,
the direct and indirect costs to British
society are roughly £2 billion each
year. These costs are expected to rise
with increasing life expectancy.

Parkinson’s disease
The hallmarks of Parkinson’s include
general slowing and paucity of move-
ment, increased rigidity, reduced facial
expression and an emerging tremor in
one or both hands. While these symp-
toms are instrumental in diagnosis,
the disorder is – by then – already
ongoing for several years. Before being
diagnosed with Parkinson’s disease
(PD), patients will have suffered a
number of prodromal symptoms such
as loss of smell, constipation, depres-
sive periods, sleep disorders, lack of
motivation, cognitive decline and more
for several years. Each separate symp-
tom may not have been worth visiting
the GP and the symptoms do not pre-
sent themselves in every patient nor
in any specific sequence. Somewhere
between 50 and 60 years of age, how-
ever, patients eventually develop
tremors and will be referred to a neu-
rologist and diagnosed. 

In the late 1950s and early 1960s,
Hornykewicz and fellow neurochemists
demonstrated a clear depletion of the
neurotransmitter dopamine in striatal

tissues (called caudate-putamen in man)
of Parkinsonian brains. Moreover, cor-
relating the extent of depletion with
clinical records, it became clear that
by the time patients got diagnosed
with PD, 60-80% of dopamine was lost
when compared to healthy people of
the same age. Moreover, this deple-
tion of dopamine was matched by a
40-60% loss of dopaminergic cell
bodies in the substantia nigra, the
origin of the dopaminergic nerve cells
projecting onto the striatal brain
tissue. Two important conclusions are
that by the time PD is diagnosed, the
patient has already lost their erstwhile
massive dopamine reserve. Secondly,
about 50% of dopaminergic cells are
still alive and offer a promising basis
for protecting these cells and restoring
adequate dopamine neurotransmis-
sion, which is the basis for Genecode’s
innovation.

Pharmacological developments
for Parkinson’s disease 
With the neurochemical basis for PD
in hand, many research groups world-
wide quickly built a comprehensive
framework to monitor dopaminergic
neurotransmission and to create
methods that compensate for the
progressive loss of dopamine in PD.
Why dopaminergic cell loss speeds up
in some people is still unknown. 
However, patients have benefited
greatly from the use of the dopamine
precursor L-DOPA which is converted
into dopamine in the brain. 

With such replenishment patients
regain control of voluntary movements

and tremors and ancillary symptoms
are limited. As L-DOPA therapy turned
out to have a limited window of
opportunity, the introduction of
dopamine-mimetic drugs like Pergolide,
Lisuride, Pramipexole and Talipexole,
proved to be very effective to normalise
motor symptoms in PD patients 
and to delay the need for L-DOPA as
the final recourse to suppress PD
symptoms. 

Looking back on more than 50 years of
Parkinson research, and appreciating
the enormous progress that has been
achieved, still, neurologists have little
option but to treat symptoms only. 

Neurotrophic factors
Victor Hamburger and Rita Levi-Mon-
talcini found in their research on neu-
rodevelopment that certain humoral
factors could control the development
of neural contacts. These factors were
secreted by target organs such as
muscle and stimulated connections
between the nerve cells and their
target organs. Levi-Montalcini and
Stanley Cohen subsequently identified
the prototypic neurotrophic factor
Nerve Growth Factor (NGF), which
quickly expanded with the identifica-
tion of BDNF, CNTF, NT-3, NT-4, CDNF
and MANF. We now know that the
target-derived neurotrophism is a 
universal principle with the peripheral
nervous system. It is logically assumed
that this also applies to the formation
of neural circuits in the brain to initi-
ate and maintain neural circuits. This
complex interplay between various
cell systems and its dynamics during

Protecting and restoring dopaminergic
nerve cells in Parkinson’s disease
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development and adulthood makes a
challenging landscape and is extremely
relevant for neurodegeneration as well.

In that context, Lin et al. in the biotech
company Synergen, discovered glial
cell-line derived neurotrophic factor
GDNF – a dimeric complex of glycosy-
lated proteins – that was able to
rescue dopaminergic neurons in vitro.
This was quickly confirmed and
extended towards animal experi-
ments. Based on the accumulated
preclinical data on GDNF, several 
clinical trials were subsequently con-
ducted to demonstrate GDNF’s impor-
tance in Parkinson’s. Although some
clinical benefits were seen in a few
small phase I/II open-label studies
with GDNF and its close congener
Neurturin, the placebo-controlled large
scale trials failed to reach their primary
end-points. As GDNF protein does not
pass the blood-brain barrier and as
local brain injections do not warrant
adequate distribution, the therapeutic
use of GDNF appears complicated.

Genecode and small molecule
GDNF-mimetics
While neurotrophic factors were being
discovered, other research groups
focused on their receptors. Mart
Saarma and coworkers at the University
of Helsinki (Finland) and a few other
research groups independently iden-
tified the GDNF receptor. The GDNF
receptor is made up of a signalling
moiety RET and a ligand-binding
moiety, called GFRα. Together they
form a high-affinity receptor for GDNF.
Shortly thereafter, three more GFRs
were identified which show preference
to either GDNF (GFRα1) or three of its
close congeners, Neurturin (GFRα2),
Artemin (GFRα3) and Persephin

(GFRα4). These GFRs all need RET to
exert their effects upon activation.

As GDNF protein is not practical as
future PD therapy, Mart Saarma and
Mati Karelson (University of Tartu,
Estonia), together with Mehis Pilv and
Tom Waldin founded Genecode to
identify small molecules that mimic
GDNF and trigger neurotrophic sig-
nalling in dopaminergic neurons. High
throughput screens made by Maxim
Bespalov in Saarma’s laboratory deliv-
ered several hits activating GDNF
receptors. Subsequent optimisation
of these hits by computational mod-
elling methods by Mati Karelson and 
his team improved their biological
activity. Yulia Sidorova and coworkers
in Saarma’s lab demonstrated that some
compounds showed neuroprotection
and promotion of neurite outgrowth,
similar to the effects of GDNF. Surpris-
ingly, in animal models selected
GDNF-mimetics were found to restore
dopaminergic neurons weeks after
they were lesioned by neurotoxins.
Thus, GDNF-mimetic small molecules
can protect and regenerate dopamin-
ergic innervation patterns in striatal
brain areas which results in normalised
motor behavior. 

Future considerations
With protection and restoration of
dopaminergic neurons by small
molecule GDNF-mimetics, Genecode
has established the GDNF receptor as
a druggable target. With the advent of
GDNF mimetics, the degeneration and
death of remaining dopaminergic
neurons can be stopped and surviving
cells can be stimulated to reinnervate
the striatum and restore adequate
dopamine levels to regain movement
control. The present compounds are

in the process of further preclinical
development but they need to be 
further improved and thoroughly 
evaluated for both efficacy and safety
before they can be tested clinically 
in man.

With its GDNF-mimetics, Genecode
opened a novel chapter in PD research
with the hope of actually curing
Parkinson’s disease. For patients and
their treating neurologists, future ther-
apy would consist of GDNF-mimetic
drugs alone or in combination with
dopamine-mimetic drugs. Genecode
believes that with GDNF-mimetics PD
patients may continue an active life-
style without Parkinsonian symptoms,
thereby effectively curing an other-
wise progressive neurodegenerative
disorder. Improved monitoring of 
prodromal symptoms would further
contribute to neuroprotective therapy
and would positively impact on the
burden to society.

This work has received public support from the EU FP7 612275,

Parkinson’s UK Innovation grant K-1408, CIMO, the Lundbeck 

Foundation and the Sigrid Julius Foundation

Eric Ronken, Yulia Sidorova, 
Mati Karelson and Mart Saarma
GeneCode Ltd
Tel: +372 5031801
mehis.pilv@gmail.com 
www.genecode.com/
http://gdnf.mimetics.eu
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