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Pharmacology Matters

EDITORIAL

warm welcome to the first Pharmacology Matters of 2018. In this edition we celebrate the

n the aftermath of the chill brought by the Beast from the East, | would like to wish a
I successes in drug discovery and showcase the multiplicity of our members’ activities.

Since our last edition we have welcomed two new recruits to our editorial team, Aisah
Aubdool and Ted Wickstead, who replace Chris Tsantoulas and Karolina Gherbi. I'd like to
thank Chris and Karolina for all of their hard work and for dedicating their time to support
Pharmacology Matters through the years.

With the Society’s new five-year strategy in mind, Jono provides insight into the key
objectives and the how these will benefit the Society and its members going forward.

The engagement of our Young Pharmacologists Advisory Group (YPAG) has truly been
remarkable as Vedia updates us on their activities and the other Society committees that its
young members are now involved in. The strength of leadership on display from our early
career members is further demonstrated by Jessica, Joseph, Colleen and Amelia as they
share their experiences as organisers of the ‘Frontiers in Musculoskeletal Health, Ageing
and Disease’ Young Life Scientists (YLS) symposium.

In the wake of the stem cell therapy Strimvelis (GSK) being named the Society’s Drug
Discovery of the Year 2017, we hear views from Janet Nicholson and Tom Blackburn on the
outlook for personalised medicine. This is swiftly followed by the perspectives from our new
editorial team member Ted, on the challenges which face neuroscience drug development.
Continuing with this theme, Clare Stanford and Mark Tricklebank provide an update from
the neuropharmacology A nity Group (AG), whilst James Dear and Daniel Antoine share
toxicology AG news.

We pass the mic to our international members in Australia where we hear from Andy
Lawrence as he shares his life in two parts —one as a surf lifesaver (p16) and the other as the
new Editor-in-Chief of PR&P (p22) in a call for Pharma to publish their reports in the journal.
Nicola Smith from the Victor Chang Cardiac Institute in New South Wales then takes us on a
journey of her career as a GPCR molecular pharmacologist.

Thomas Murphy breaks down the Nagoya Protocol into R&D terms for the pharmacologist,
which is followed by Katherine Duncan as she explores the ocean of potential for marine-
based biosources for the development of new drugs.

Finally, congratulations go to David Webb who received the Tomah Masaki Award at the
Fifteenth International Conference on Endothelin. Anthony Davenport shares his highlights
from this meeting. In other prize winner news, we interview Simon Hirota and Pieter
Okkerse as winners of the 2017 BJP and BJCP early career researcher prizes respectively.

Judging by the meetings lined up for 2018, it looks like there is an exciting year ahead on
the pharmacology front! Enjoy!

Margaret
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Chief Executive
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Pharmacology Matters of 2018 to share a few
thoughts about the Society’s new five-year
strategy.

I want to take this opportunity in the first

New strategy, new focus

If you haven't had a chance to read our new
strategy yet | would urge you to do so —as with
all our work, our members were at the forefront
of our minds as we developed it. | would
particularly like to draw out a couple of new
aspects of what we want to achieve over the
next few years, and how we want to go about it.

Firstly, itis no accident that the very first
objective we set out in the strategy is “To
remove barriers to participation and success,
while welcoming equality and celebrating
diversity, and being inclusive in all we do”. |
would like to think that this has always been one
of our underpinning values as a Society, butin
thinking about the new strategy we recognised
thatitis far too important not to be explicit
about. One of the wonderful things about our
membership is that as it grows, it continues to
become more and more diverse. We want not
only to welcome that but to champion it.

Another pre-existing but now, | hope, more
powerfully articulated objective for the Society
is “To deliver clear, relevant and accessible
advice to policy makers”. Over the past year or
two we have invested more e ortand resources
in our policy work than ever before. This has
already enabled us to get seats at the table and
our voices heard in debates where we may have
struggled to have an impact before.

To give just one recent example, Anna Zecharia,
our Director of Policy and Public A airs, was
recently invited to represent the Society at the
Commons Science and Technology Committee’s
Brexit Science and Innovation summit. Being
able to participate in high-level forums

like this allows us to follow through on the
promise we made to members after the June
2016 referendum, which was that we would
ensure the voice of pharmacology and clinical
pharmacology is heard on the most important
and complex of issues.

I'd also like to expand on our stated intention

to “develop sustainable, ethical new sources

of revenue and ensure more of the Society’s
activities are self-sustaining”. First and foremost
this means continuing to develop develop the

British Pharmacological Society Assessment
Ltd (BPSA), the subsidiary company we spun
out of the Society in 2017 to explore revenue-
generating opportunities for our prescribing
skills platform (delivered in the UK since

2014 as the Prescribing Safety Assessment, in
partnership with the Medical Schools Council).

2018 is going to be a big year for BPSA, we will
be pursuing opportunities to introduce our
prescribing assessment and skillso eraround
the world.

Sta news

This step-change at BPSA leads me neatly into
welcoming Angus Metcalfe to the Society.
Angus joined us in February, taking on the brand
new role of Sales Director for BPSA. He brings
with him a wealth of top-level commercial
experience in scientific, technical and medical
publishing, elearning and securing global
commercial deals.

February also saw the departure of our Head
of Meetings & Events, Susanne Schweda, after
three years as a much valued member of the
team at the Schild Plot; and the arrival of her
successor, Lindsay McClenaghan, who joins us
after several years at the British Society for
Rheumatology.

By the time you read this we will also have said
goodbye and good luck to Alison Bate, who has
been with us since August 2017, first as an intern
and latterly as interim Education, Training

and Policy O cer. I'd also like to welcome her
successor in that role, Abigail Harris, who joins
us fresh from completing an internship at

the Royal Society and a PhD in genetics at the
University of Oxford.

I should finish by acknowledging how much
| have been enjoying working with Steve Hill
and Munir Pirmohamed in their new roles as
President and President-Elect, respectively.

Steve and Munir have both made significant
contributions to the Society over a number of
years; notably Steve as President-Elect for the
past two years, and Munir as Vice-President
Clinical for the past six. They have been
important contributors to developing our new
strategy, and I'm greatly looking forward to
working with them to put it into action this year
and beyond.
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YOUNG PHARMACOLOGISTS

ADVISORY GROUP

VEDIA CAN
University of Westminster
I

Vedia is a Doctoral Researcher at

the University of Westminster, UK,
specialising in immunopharmacology.
Sheis also amember of the British
Pharmacological Society’s Young
Pharmacologists Advisory Group and
the Editorial Board of Pharmacology
Matters. Her primary research focus
is exploring how inflammatory
pathways in an osteoarthritic model
can be inhibited using novel
compounds. Previously, she
completed a Bachelor's degree in
Biomedical Sciences and a Master’s
degree in medical molecular biology.

(YPAG) aim to improve representation,

involvement and engagement with young
and early career members as much as possible.
The continued support from the British
Pharmacological Society allows us to achieve
this.

The Young Pharmacologists Advisory Group

The majority of the YPAG members now sit on
other committees of the Society (see Table

1), allowing young pharmacologists to voice
their opinions and share their ideas across a
multitude of platforms. We feel that the Society
has made aconcerted e ortto ensure that
younger members feel supported and valued,
and we hope to carry thise ortinto 2018. We
echo the message delivered by the Society’s
President President Steve Hill:

‘t&rucial that we are totally
engaged with our early-career
pharmacologists and there
has been real progress in this
area. Young members are now
represented on nearly all of the
Society’s committees, and its
Council. It's all part of moving
the Society from being aclub
to avibrant society that invests
in and champions the activities
of all of its members —whatever
level they are at in their
career

We are determined to ensure that younger
members are involved with and supported by
our Society.

Members of the YPAG and the other Committees of the
Society that they are also members of.

Aidan Seeley Council

Clare Stanford Council, Membership & Awards

(Chair) Committee, Finance Committee,
Neuropharmacology A nity Group
Co-chair

Laura Ajram Women in Pharmacology Advisory

Group, Meetings Committee
Adebayo Aibinu Membership & Awards Committee

Caroline Copeland  Policy & Public Engagement

Committee

Ross King Policy & Public Engagement
Committee

Vedia Can Pharmacology Matters Editorial

Board

The YPAG takes pride in listening to and taking
on the feedback we receive from our younger
peers and as aresult, we were able to expand
our Committee from 8 to 15 members in July
2017 to represent a wider demographic of
young pharmacologists'. The new YPAG group
consists of current AJ Clark students and two
members who are based at international
institutes. Our new members were instantly
involved with important tasks and activities
during the annual Pharmacology conference in
2017, as the new recruits were paired with senior
members of the Society to help judge the YPAG
BSc undergraduate posters for prize awards,

to chair the flash poster presentations, and to
deliver the student choice award presentation
during the annual dinner. In addition, for

the first time in the history of the British
Pharmacological Society, YPAG members were
given the opportunity to co-chair and judge
the oral communication sessions held during
the conference, giving younger members the
opportunity to learn more about conference
proceedings from their paired senior academic
peers. Chloe Peach, one of the new members of
YPAG, had the opportunity to co-chair a session
on molecular and cellular pharmacology with
Professor Barbara McDermott. Chloe found the
session very enlightening as this opportunity
gave her an insight into how to successfully
chair asession, which she will be able to apply in
her future academic endeavours.

It was a good way to get to
know the co-chair and speakers,
to gain exposure and confidence
speaking in front of an
audience, and to learn how to
chair a session. I will be able to
use these skills when delivering
future presentations. | also
enjoyed being more involved

in the conference by helping to
keep people to schedule and
judging prizes

Chloe Peach. ’ ,

Other members of the YPAG such as myself,
Laura Humphrys and Adebayo Aibinu also echo
this response. Itisimportant to highlight

that this experience helped us improve our
confidence in public speaking in front of a
sizeable audience and we would like to thank
the Society for giving us this prestigious
opportunity. Personally, | felt that co-chairing
an oral communication session was brilliant
preparatory experience for chairing future
conference events. | was extremely honoured
to share the neuropharmacology stage with the
exemplary Dr Alistair Corbett. This experience
prepared me for the symposium | was due to
co-chair the following day with my colleague
Aidan Seeley.

For 8 consecutive years, the YPAG has delivered
symposia at the Society’s annual Pharmacology
conferences. In 2017, Aidan Seeley and | were
honoured to chair our symposium entitled
‘Membrane Tra cking-The Highway to Novel
Pharmaceutical Targets'. The symposium was
designed to represent research from a diverse
range of speakers from PhD to Professor level,
and to highlight novel research generated

by our peers in the UK. The speakers for the
symposium included Professor Gwyn Gould
(University of Glasgow), Dr Graeme Cottrell
(Reading School of Pharmacy), Jean lyinikkel
(afinal year PhD student at the University of
Aberdeen), Dr Kirsty McMillan (University of
Bristol) and Dr Emmanuel Boucrot (University
College London). Dr Boucrot concluded

the symposium with his presentation on

the endophilin controls of GPCR endocytic
pathways, with a in depth discussion on his
recent research in the identification of new
pathways of endocytosis such as the Fast
Endophilin-Mediated Endocytosis (FEME)
pathway, which has been published in Nature.
The symposium highlighted the plethora of
exciting research occurring across the country in
membrane tra cking.

‘ﬁaving chaired the event, it
was great to see so many of
our young and early career
members attend and for them
to feel comfortable enough to
engage and ask questions

Aidan Seeley. , ’

What awaits us in 20187

Coming up this year, the Federation of European
Biochemical Societies will host the 2018

Golgi meeting ‘Membrane tra ckingincell
organisation and homeostasis’ in Italy, and
the Gordon Research Conference will host the
Protein Processing, Tra cking and Secretion
meeting in the United States. Both meetings
will feature cutting-edge research on the

cell biology of the secretory and endocytic
pathways. So, if you missed our symposium at
Pharmacology 2017 and would like to present
your novel research you could submit an
abstract for one of these upcoming meetings
and help us to continue raising the profile of
pharmacology globally.

In other plans for this year, we will be re-
launching our YouTube video series on

‘How do Drugs Work?' to make them even

more engaging and creative, submitting

our proposals for symposia at Pharmacology
2018, collaborating with other societies and
continuing to support young pharmacologists in
all capacities.

The YPAG works hard and works
together to pave the way for
novelty.
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British Pharmacological Society.
Pharmacology Matters. July 2017.
Available online: https://www. bps.
ac.uk/BPSMemberPortal/media/
BPSWebsite/Assets/Pharmacology-
Matters-July-2017- FINAL_1.
pdf?ext=.pdf. Last accessed: 13
November 2017.



Pharmacology Matters

EXPERIENCES OF ORGANISING

A YOUNG LIFE SCIENTISTS SYMPOSIUM

FRONTIERS IN MUSCULOSKELETAL HEALTH,
AGEING AND DISEASE

JESSICA CEGIELSKI
University of Nottingham, UK
I

Jessica Cegielski is an Abbeyfield
Foundation funded PhD student,
undertaking her studies within

the MRC-ARUK Centre for
Musculoskeletal Ageing Research,
University of Nottingham. Jessica’s
research primarily focuses on the
development of minimally-invasive
stable isotope tracer techniques in
the measurement of muscle protein
synthesis, breakdown and total
muscle mass, with an additional aim
of identifying potential biomarkers
of sarcopenia.

JOSEPH BASS

University of Limerick, Ireland
I

Dr Joseph Bass completed his

PhD investigating the molecular
mechanisms that Vitamin D and
the Vitamin D receptor (VDR) have
upon muscle protein synthesis.
This encompassed utilising novel
invivo electroporation techniques
to modulate VDR expression, and
the analysis of anabolic/catabolic
signalling pathways in both in vivo
and in vitro models. Joe is currently
a post-doctoral researcher at the
University of Limerick, undertaking
human nutritional studies.

The YLS 2017 organising committee presenting Hannah Lithgow (Edinburgh Napier University) the award for the best poster communication.

is an annual conference supported

by the Biochemical Society, British
Pharmacological Society and Physiological
Society and organised by PhD students and
Post-Doctoral researchers for other early
career researchers. Each year, proposals are put
forward by young scientists to host their own
conference on a theme of their choice. On 25
November 2017, exactly 6 months after finding
out we were successful with our proposal, we
held our one-day symposium entitled “Frontiers
in Musculoskeletal Health, Ageing and Disease”
at the MRC-ARUK Centre for Musculoskeletal
Ageing Research, University of Nottingham.

The Young Life Scientists’ (YLS) symposium

Our organising committee comprised of a

PhD student (Jessica Cegielski) and three Post
doctorates (Dr Amelia Pollard, Dr Colleen Deane
and Dr Joseph Bass). Despite being dispersed

across three di erentinstitutions, we all work
within the same field and had worked at the
MRC-ARUK Centre for Musculoskeletal Ageing
Research. Therefore, the theme of this year’s
symposium focussed on the regulation of
musculoskeletal health during ageing and
disease, whilst discussing potential nutritional,
pharmacological, and exercise interventions to
delay the onset of age-related and/or disease-
related muscle loss. We aimed to provide a great
opportunity for young scientists to showcase
their research to their peers, and encourage
open discussions in a friendly and constructive
environment.

The day proved to be a great success, with over
70 delegates from over 40di erentinstitutions,
including overseas. We had 3 main session
themes: nutrition, exercise and metabolic
diseases in ageing. Each session was chaired by

A group photo of the YLS 2017 organising committee, keynote speaker (Carolyn Greig, bottom left) and delegates.

a keynote speaker and renowned researcher
from the field. Our invited keynotes were: Dr
Carolyn Greig (University of Birmingham),

with specific interests in healthy ageing and
nutrition, Professor Philip Atherton (University
of Nottingham), a leading expert on human
muscle metabolism and exercise, and finally,
Dr Iskander Idris (University of Nottingham) an
honorary consultant physician, specialising in
diabetes and metabolic disease in ageing.

Additionally, there were 9 oral communications
and a poster communication session that
provided young scientists with a platform for
their research. Furthermore, two workshops
were held, one on grant writing success (led by
Dr Adam Gordon, University of Nottingham)
and the other discussing life beyond a PhD, by
invited speakers Dr Anna Selby, Dr Helen

L
Naotting!

University of Nottinghan
Royal Derby
Hospital Centre

School of Medicine

School of Health Sciences

The organisers (left to right) Jessica Cegielski, Colleen Deane,
Amelia Pollard and Joseph Bass.

Bradley and Dr Daniel Owens. All
communications on the day were of a high
calibre. Oral communications were judged

by internal and external adjudicators, and
the posters were assessed by the organising
committee. The award for the best oral
communication went to Sam Scott (Liverpool
John Moores University, PhD Student) and the
best poster communication prize was won by
Hannah Lithgow (Edinburgh Napier University,
PhD student).

Overall, the day was a great success and we
received very positive feedback for the high
quality of presentations, workshops and the
symposium itself. It was great to see our 6
months of work come together as such an
enjoyable experience.

With thanks to our additional sponsors
Abbott Nutrition, MRC-ARUK Centre

for Musculoskeletal Ageing Research,
University of Nottingham, Primer Design
and BioTechne.

If you're interested in organising

your very own YLS symposium,
then submit your proposal now!
The call for proposals in 2018 is
now open and closes on 6 April
2018! Email getinvolved@bps.ac.uk
to receive further information on
how to apply.

00080

COLLEEN DEANE

University of Exeter, UK
I

Dr Colleen Deane’s past research
has centred around understanding
the age-related regulation and
regeneration of skeletal muscle
using in vivo and in vitro models

and techniques. Since completing
her PhD in collaboration with the
University of Nottingham, Colleen
is currently investigating thee ects
of improved mitochondrial function
on skeletal muscle function in
ageing humans at the University of

Exeter.

AMELIA POLLARD

University of Nottingham, UK
I

Dr Amelia Pollard has utilised a
variety of proteomic and lipidomic
techniques to explore the role of
mitochondriain brain and skeletal
muscle with ageing as part of her
PhD. Now, Ameliais a BBSRC funded
post-doctoral researcher at the
University of Nottingham and is
using C. elegans to investigate

the molecular mechanisms
underpinning muscle decline in
space. This project involves working
closely with the European Space
Agency as well as collaborating
laboratories in Japan, Greece and
America.
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JANET NICHOLSON

Boehringer Ingelheim, Germany
I

Janet Nicholson is Director and
Group Leader of CNS Diseases
Research at Boehringer Ingelheim
(Bl), Germany. She received

her PhD in pharmacology from
the University of Cambridge in
collaboration with Parke-Davis
Neuroscience Research Centre.

Dr Nicholson conducted a post-
doctoral research fellowship at the
Mental Health Research Institute,
Michigan, USA, before returning to
Europe to take up a position at the
University of Basel, Switzerland,
where she worked in collaboration
with Santhera Pharmaceuticals.
Dr Nicholson spent several years
at Pfizer, Sandwich, UK, before
joining Bl in 2011. In her current
position, Dr Nicholson leads a
multidisciplinary team working in
the field of neuropsychiatry.

TOM BLACKBURN

Translational Pharmacology
BioVentures Ltd

|

Tom has held senior executive
positions with major pharmaceutical
and biotech companies in the

UK and USA. His expertise in
discovering innovative therapeutics
led to the development of several
clinical candidates and marketed
drugs (Paxil/Seroxat®). He has
directed pre-clinical and clinical
drug development of novel
antidepressants, anticonvulsants,
antimigraine, Parkinson’s disease
and cognitive enhancers. Tom

has authored over 100 scientific
publications and book chapters, is
an inventor on several patents and
is a board member of a number of
biotech companies.

STRIMVELIS -

DRUG

DISCOVERY OF THE YEAR
2018: AVIEW OF THE
FUTURE FOR PERSONALISED

MEDICINE

HSCs transduced with
virus containing
ADA gene
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significant advance in medical innovation
was recently achieved with the approval
of Strimvelis, an autologous stem
cell therapy for the treatment of adenosine
deaminase severe combined immunodeficiency
(ADA-SCID).

ADA-SCID is an ultra-rare inherited orphan
disease. Babies with SCID lack virtually all
immune protection from bacteria, viruses, and
fungi and are prone to repeated and persistent
infections. Those a ected usually live in
isolation due to their vulnerability to infection
which has led to the condition being named
‘bubble baby syndrome’. Withoute ective
treatment, survival beyond two years is rare.

Strimvelis ex vivo stem cell gene therapy
Corrected treatment process. HSC refers to

ce_lls 2 Hematopoietic Stem Cells.
reinfused

Bone marrow is collected from the
patient under general anaesthesia.

The bone marrow is transported to the
manufacturing centre where the first
step is to purify and concentrate the stem
cells (CD34-mediated immunomagnetic
separation). Stem cells are then cultured
in vitro with cytokines, growth factors
and aviral vector which transduces them
and inserts a functional human ADA gene.
These genetically corrected cells are now
able to express functional ADA protein,
and, after low dose chemotherapy, are
reinfused into the patient.

Itis estimated that ADA-SCID a ects as few

as 50 patients per year in EU/US, 17 of which

are in the UK! but nonetheless the disease still
represents a significant unmet medical need for
children who su er from this life-threatening
disorder.

Strimvelis is the first ex vivo stem cell gene
therapy to receive regulatory approval
anywhere in the world and represents an
important milestone in medical innovation?.
The British Pharmacological Society’s Drug
Discovery of the Year award is chosen annually
by the Society’s Industry Sub-Committee, and
this year was presented to the researchers at
GlaxoSmithKine's (GSK) rare disease division
responsible for developing Strimvelis.

Adenosine deaminase (ADA) is an enzyme which
is essential for the maintenance of healthy
white blood cells that fight o infections; in
patients with ADA-SCID this enzyme is defective.
Strimvelis acts by correcting this deficiency,
resulting in functional ADA and restored
immune function for the patient.

The treatment process starts with collection
of bone marrow from the patient, followed by
purification and concentration of stem cells
(Figure 1). The stem cells are then cultured in
vitro with cytokines, growth factors and a viral
vector that inserts a functional human ADA gene
into the cell's DNA. These genetically corrected
cells are now able to express functional ADA
protein and after low dose chemotherapy are
reinfused into the patient. The cells take root
in the patient’s bone marrow, replicating and
creating cells that express functional ADA
protein and thus leading to restored immune
function. Thus, Strimvelis is personalised

for each patientandisaone-o treatment,
intended to provide life-long benefit. The
methodology used for the collection and
analysis of stem cells followed the basic
principles of the pharmacological primary
bioassay, the cornerstone of concentration

e ect(potency) and potential clinicale cacy
- as first described by Paul Ehrlich in the 19th
century. Thus, for the first time, the full
realisation of the clinical application of the
human stem cell ex vivo bioassay has now been
allied in the development of the innovative drug
Strimvelis to treat ADA-SCID.

ADA itself is expressed in all cell types with
highest levels in lymphocytes of the immune
system. The absence of functioning ADA leads
to an accumulation of both deoxyadenosine
(dAdo) and deoxyadenosine triphosphate
(dATP) in cells. Too much dATP leads to the
inhibition of ribonucleotide reductase which is
important for DNA repair, and to the inhibition
of terminal deoxynucleotide transferase

which isimportant for VDJ recombination. The
accumulation of dAdo leads to the inhibition of
S-adenosyl lymphocyte activation. The overall
consequence of these cellular perturbations

is profound lymphopenia and dysfunctional
cells. Treatment with Strimvelis has been
demonstrated to increase functional enzyme
levels over time and to normalise the number
of T cells while keeping adenosine metabolite
levelsin the blood at sub pathological levels.
The overall resultis a long term stable presence
of the gene modified cells in blood, and a
functioning immune system that can allow
treated children to live a normal life, with
dramatically reduced risk from life-threatening
infection® (Figure 2).

FIGURE 2
Mechanism of the action of Strimvelis
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(A) % GM cellsin bone marrow is quite low (solid black line)

(B) Low marking is reflected in CD15 granulocyte GM cells

(C) CD3T cells are derived from GM cells so count is high

(D) The number of T cells rises over time and approaches
normal range

(E) Enzyme levelsin PBMCs reach normal levels

(F) dAXPinblood are maintained at sub pathological levels
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As is typical for any drug discovery process, the
development of Strimvelis took place over a
number of years. The treatment concept was
developed at San Ra aele Telethon Institute
for Gene Therapy between 1995 and 2010, when
GSK licensed the project from Telethon and
initiated the collaboration. GSK also worked with
the biotechnology company MolMed S.p.A, to
develop a robust manufacturing process suitable
for acommercial supply. Pivotal clinical trial data
for Strimvelis showed that, after amedian of 7
years of follow up, treated patients have a 100%
survival rate, and 75% of patients who received
treatment need no major intervention for
ADA-SCID (i.e. long term enzyme replacement
or bone marrow transplant). In April 2016, the
European Medicines Agency recommended
marketing approval for the use of Strimvelis

in children with ADA deficiency, for whom no
suitable matched HSC donor was available.

The first child to be treated with commercially
approved Strimvelis was in March 2017. Prior to
this, only asingle other individual, also from
Europe, had ever accessed gene therapy to treat
an inherited ailment outside of a clinical trial or
early access scheme. Following a review in the
UK by the National Institute for Health and Care
Excellence, Strimvelis was recently approved
for commissioning. Strimvelis is only available
atSanRa aele Hospital in Milan but patients
can access it via EU laws covering cross-border
health care provision. Currently patients from
four other EU countries have been referred for
treatment.

Professor Carole Longson, Director of the

Centre for Health Technology Assessment

at the National Institute for Health Care
Excellence (NICE), said: “Strimvelis represents
an important developmentin the treatment

of ADA-SCID, o ering the potential to cure

the immune aspects of the condition and

avoid some of the disadvantages of current
treatments. We believe this means that children
born with ADA-SCID will now have a better
chance of being able to lead as near normal a
life as possible, going to school, mixing with
friends, free from the constant threat of getting
a potentially life-threatening infection.”

At the British Pharmacological Society’s
Pharmacology 2017 meeting, Strimvelis was
named as the Society’s Drug Discovery of

the Year. David Webb, Society President and
Christison Professor of Therapeutics and Clinical
Pharmacology at the University of Edinburgh,
presented the award to Jonathan Appleby,
Chief ScientificO cer for Gene Therapy in
GSK and Rare Diseases and Project Leader for
Strimvelis, at a prize-giving ceremony during
the conference.
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“For many of my colleagues in GSK,
working on Strimvelis with our
collaborators from the Telethon
Institute for Gene Therapy in Milan has
been the highlight of our professional
careers. To see this innovative therapy
successfully given to patientsin a
commercial setting is very rewarding.
| truly hope that this achievement will
lead to other similar treatments being
approved for use in other diseases.”

Jonathan Appleby

The discovery and development of Strimvelis

is a significant achievement and has provided

a road map for similar approaches. What was
previously unprecedented has become possible
and a source of inspiration for the evolution of
drug discovery. Furthermore, new modalities
such as gene therapy permit an increased

level of precision to treatment and potential
forimproved e cacy. Tailoring of drugs to

an individual patient is an approach already
being taken up in the oncology field and could
soon be applicable to many others such as
neurological, ocular and metabolic disorders*.
The development of gene therapy opens up the
possibility of treating previously untreatable
diseases and holds vast potential for the future
of medicine.

The Strimvelis story also highlights an
important element for successful drug
discovery, and that is collaboration. As
mentioned above, the discovery and
development of Strimvelis was a joint venture
between the SanRa aele Telethon Institute
for Gene Therapy and GSK. The concept

for Strimvelis had been proven by years of
research funded by Telethon, however to gain
regulatory approval it took the development,
manufacturing and commercial input of an
experienced pharma company like GSK. This
example highlights the importance of scientists
being open to joining forces to share creativity
and knowledge, to leverage expertise and

thus to enable the development of ideas and
concepts that might otherwise not be brought
to fruition. In the example of Strimvelis,
collaboration was essential to the development
of a highly innovative drug that has already
transformed the lives of numerous patients and
their families.

Strimvelis represents the beginning of
tomorrow’s medicines today - an exciting time
for personalised medicine and a launch-pad
for a gene therapy platform that tackles more
prevalent disorders.

The Strimvelis
story also
highlights an
important
element for
successful
drug discovery,
and thatis
collaboration
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EDWARD WICKSTEAD
Queen Mary University of
London, UK

|

Ted is a neuroscience PhD student
studying at Queen Mary University
of London and the University of
Westminster. His research focuses
on the role of inflammation in
neurodegenerative disease. He has
aBSc fromKing’s College London,
which included a year studying

at the National University of
Singapore. He is a STEM ambassador,
local group representative for the
British Neuroscience Association
(BNA), alongside being a blogger,
writer and advocate for mental
health awareness.
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world’s largest pharmaceutical companies,

announced they will be abandoning research
into new therapeutics aimed at treating both
Alzheimer’s and Parkinson’s disease. This was
due to a succession of clinical trial failures. A
spokesperson for the company expressed that
“this was an exercise to re-allocate spend across
our portfolio, to focus on those areas where
our pipeline, and our scientific expertise, is
strongest”?.

I nJanuary 2018, Pfizer Inc; one of the

However, the controversial decision will also
resultin the loss of 300 jobs in its drug discovery
and early development programmes across
the United States, including Cambridge,
Andover, and Groto?. The layo s will occur over
several months. This is following the closure

of two manufacturing sites in the UK during
2016 and 2017, which resulted in a further 370
job losses. This news now overshadows the
backlash against Merck & Co. in early 2017 upon
their announcement they would be halting
their mid-to-late stage clinical trial treatment
(verubecestat) for Alzheimer’s disease®.

Over the last two decades, Pfizer has supported
at least 100 clinical trials of 24 potential
Alzheimer’s disease drugs*. Unfortunately, only
donepezil (Aricept) —a drug developed by both
Pfizer and Eisai —was approved for clinical use®.
Aricept has now been available to Alzheimer’s
disease patients for over 20 years. However,

like all currently available therapeutics for the
disease, their clinical benefit becomes limited
over time. Asimilar story is true for levodopa as

IS THIS THE
THEEND?

Image sourced from Pfizer Inc.

a treatment for Parkinson’s disease. Approved
by the Food and Drug Administration (FDA)

in 1970, leveodopa is a staple in Parkinson's
disease treatment. However, it is plagued with
unwanted side-e ects triggering psychological
distress in patients®’.

In recent memory, practically every clinical
trial for Alzheimer’s and Parkinson’s disease
drug candidates has ended in failure — a far from
extensive list for Alzheimer’s is shown in Table
18. This was either due to toxicity or limited-to-
no clinical benefit. The exception of thisis an
extended-release formulation of amantadine
(Gocovri), which was approved by the FDA

in 2017 for use for dyskinesias in Parkinson’s.
However, dyskinesias are a symptom of
levodopa treatment, rather than a symptom

of the disease itself. Further, for Alzheimer's,
no new therapeutic has been approved in the
last 15 years, despite expansive clinical trials
aimed at the disease. Failures are frequent and
newsworthy. Most recently, on 13 February
2018, Merck confirmed the discontinuation of
their APECS study, following the halt of their
EPOCH study in 2017. Similarly, like EPOCH, APECS
utilised verubecestat. However, it was given

for the treatment of prodromal Alzheimer’s
patients®. With all of this in mind, alongside
the fact that each clinical trial has the potential
to cost hundreds of millions of pounds, from a
business perspective, Pfizer may be the first,
but not the only pharmaceutical company to
abandon research into these diseases.

Selected anti-Alzheimer’s disease drugs which have failed at clinical trial since 2002.

DRUG TRIAL TARGET OUTCOME/YEAR COMPANY CLINICAL TRIAL
NUMBER
Verubecestat Phase Il BACEL inhibitor No clinicale cacy, Merck & Co. NCT01953601
(APECS) 2018
Verubecestat Phase 117111 BACELl inhibitor Noclinicale cacy, Merck & Co. NCT01739348
(EPOCH) 2017

Intepirdine Phase 111 5-HT6 receptor No clinicale cacy, Axovant Sciences NCT02586909
antagonist 2017

LY2599666 Phase | Passive Insu cienttarget Eli Lilly & Co. NCT02614131
immunotherapy engagement, 2017
A)

Solanezumab Phase 111 Passive Discontinued — Eli Lilly & Co. NCT01127633
immunotherapy missed primary
(A 1624) endpoint, 2016

TRx0237 Phase 111 Tau aggregation Noclinicale cacy, TauRX NCT01689233
inhibitor 2016 Therapeutics Ltd.

EVP-0962 Phase Il y-Secretase Discontinued, 2016 FORUM NCT01661673
inhibitor Pharmaceuticals

GSK239512 Phase Il Hs receptor No improvementsin  GlaxoSmithKline  NCT01009255
antagonist memory test, 2014

Bapineuzumab Phase I11 Passive Discontinued 2012, Janssen, Pfizer NCT00667810
immunotherapy noclinicale cacy NCT00676143
(A)

Latrepirdine Phase 111 Nonselective Terminated, 2012 Pfizer NCT00912288

(Dimebon) antihistamine

AN-1792 Phase Il Active Discontinued 2002, Janssen, Pfizer NCT00021723
immunotherapy adversee ects:

(A 142 peptides)

Pfizer are one of several big pharmaceutical

meningoencephalitis

and may damage the public perception of

companies, including GlaxoSmithKline and Eli
Lilly that are a part of the Dementia Discovery
Fund (DDF). The DDF was launched in 2015 by
industry and government to develop Alzheimer’s
treatments. Currently, itis not certain how
significantly this development will impact the
DDF. Generous donations from philanthropists
may be able to somewhat plug the hole that
Pfizer will inevitably leave. Bill Gates, for
example, has promised to donate £38 million to
the DDF. “I believe we are at a turning pointin
Alzheimer’s research and development, which
the Dementia Discovery Fund is playing an
important role in by exploring new approaches
to treat the disease,” said Gates following the
announcement®.

Regardless of your standpoint, these are
potentially dark times in neurodegenerative
research. The news may well intensify the
‘health care for people, not for profit’ debate,

Pfizer. The onus may begin to fall ever more
on academic research groups to provide much
needed reassurance and hope.

Unfortunately, in the minds of Pfizer executives,

injecting billions of pounds into Alzheimer’s
and Parkinson’s disease research does not

appear to be a fruitful business model, and they

appear to be jumping ship. This move has its
clear advantages from a business perspective,
whereby the company can introduce greater
fundsintodi erentareas of research.
However, as a consequence, advancements

in neurodegenerative research could be
considerably reduced.

Around the globe, approximately 10 million
people are living with Parkinson’s disease!,
whilst 48 million currently live with some form
of dementia®. Thus, the payo for new FDA
approved drugs would be priceless.
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UPDATES FROM OUR AFFINITY GROUPS

CLARE STANFORD

University College London, UK
|

Clare studied physiology at University
College London (UCL), followed by
postgraduate and postdoctoral research
at the University of Oxford — investigating
neurochemical mechanisms that regulate
noradrenergic transmission in the brain
and periphery. Since returning to UCL, her
research has focused on the neurobiology

of mood and behaviour and the mechanism
of action of drug treatments for psychiatric

disorders. This work has involved
preclinical research in vitro and in vivo, as
well as human studies. She is currently
Professor (Emerita) of Translational
Neuropharmacology at UCL, a member

of Council of the British Pharmacological
Society and the Laboratory Animal Science
Association and of the A(SP)A Animal
Science Committee.
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MARK TRICKLEBANK

Kings College London, UK
]

Mark Tricklebank is a behavioural
neuroscientist/psychopharmacologist

who graduated with a joint honours degree

from the North East London Polytechnic
in Psychology and Biochemistry in 1971.
He then undertook a Master’s degree

in Neurochemistry at the Institute of
Psychiatry and completed a PhD at the
University of Manchester in 1975. Mark
then moved into the pharmaceutical
industry, which took him to Merrell-Dow,
Strasbourg; Merck Sharp and Dohme,
Harlow; Sandoz, Basel; Novartis, Basel and
Eli Lilly, Windelsham. Mark remained in

industry until su ering a stroke in 2012. Not
wishing to retire, he applied for, and won, a

Wellcome Trust career re-entry fellowship
working with Professor Steven Williams

in the Centre for Neuroimaging Sciences,
Institute of Psychiatry Psychology and

Neuroscience King's College London, where

Mark is currently based. Mark was awarded
the degree of DSc from the University of
Manchester in 2015 and a fellowship from

the British Pharmacological Society in 2012.

NEUROPHARMACOLOGY

he Neuropharmacology A nity Group
I serves all members of the Society with

an interest in neuropharmacology.
We cover topics ranging from intracellular
signaling to translational research and so
there is awide pool of expertise within the
group. The Neuropharmacology A nity Group
has 225 members, with women accounting for
45% of these recruits.

Since our last update in Pharmacology
Matters, we have been doing our best to
ensure that neuropharmacology has made a
prominent contribution to several national
and international meetings. One of these
was a symposium on Trace Amine Associated
Receptors, at the EPHAR meeting in Istanbul
in June 2016, which was remarkably well
attended, considering the catastrophic
event at the airport the night before.
Another symposium, on melatonin, at
Pharmacology 2016, covered material ranging
from the genetics and pharmacology of
melatonin receptors to its promising clinical
applications. A collection of review articles
on melatonin pharmacology and potential
pharmacotherapy will soon be published

in a Themed Issue of the British Journal of
Pharmacology.

We are delighted that Society members

are engaging more inthe A nity Group’s
activities and submitted several proposals for
symposia for Pharmacology 2017. Three were
selected for the meeting: One of these, “A
new look at imidazolines, their receptors and
emerging therapeutic applications” was co-
chaired by David Nutt and provided an update
on recent developments in this fascinating,
yet neglected, field of pharmacology. The
second symposium in the neuropharmacology
track was: “Pharmacological strategies for
disease modification in the treatment of
neurodegenerative proteinopathies”. This
interdisciplinary symposium drew attention to
the diverse pharmacology underlyinge orts
to develop disease modifying therapies for
neurodegenerative proteinopathies. The
third was “Sigma-1 receptors as therapeutic
targets”. This was another interdisciplinary
symposium, which again emphasized new

directions for research in this field. Without
doubt, the neuropharmacological highlight of
Pharmacology 2017 was Graeme Henderson’s
lecture on opiate overdose, given in memory
of Gary Price. This was a truly fascinating

talk, which drew on his expertise in several
fields, combining pharmacokinetics and
pharmacodynamics to explain unintended
perils of polypharmacology in drug abuse.

Looking to the future, we are pleased that a
symposium from thisA nity Group has been
accepted for inclusion in the programme

for the World Congress of Pharmacology,

to be held on Kyoto in 2018. The title of this
session is “New perspectives on the function
and pharmacology of the renin-angiotensin
system” and will draw attention to the
exciting evidence that the renin-angiotensin
system (RAS) has a key role in systems that
are distinct from cardiovascular regulation
and include modulation of mood and
behaviour. The symposium will be co-chaired
by Clare Stanford (British Pharmacological
Society) and Kouichi Tamura (Yokohama City
University) and the four talks are:

@ Pleiotropic mechanisms and actions of the
brain renin-angiotensin system (Robert
Speth: Nova Southeastern University, USA)

@ Arole for the neuronal renin-angiotensin
system in treatment of obesity and
metabolic syndrome? (Kouichi Tamura:
Yokohama City University, Japan)

@ The neuronal renin-angiotensin system:
anew strategy for PTSD and fear-related
disorders (Paul Marwar: George Washington
University, USA)

# Targeting the neuronal renin-
angiotensin system in prevention of
neurodegeneration and dementia (Ursula
Quitterer: ETH, Zurich, Switzerland)

We hope to see lots of Society members there.

In the meantime, we strongly encourage
members of the Neuropharmacology A nity
Group, who are keen to arrange a symposium
or athemed meeting, to make contact with
us, or the Society’s Meetings Secretariat. We
would be pleased to help you turn your ideas
into a British Pharmacological Society event.

JAMES DEAR
University of Edinburgh, UK
I

Dr Dear began his medical training at
University College London and completed
aPhD in Pharmacology before finishing
his clinical training at Oxford University.
After junior medical jobs at the John
Radcli e Hospital in Oxford and a variety
of London teaching hospitals, Dr Dear
spent 2 years as a research fellow at the
National Institutes of Health, Bethesda,
USA. Since 2005, Dr Dear has been at
Edinburgh University as Reader in Clinical

Pharmacology with a particular interest in

translational toxicology.

DANIEL ANTOINE
University of Edinburgh, UK
I

Danis a Principal Investigator at

the MRC Centre for Inflammation
Research and part of the Pharmacology,
Toxicology and Therapeutics group at
the University of Edinburgh. He obtained
isPhD in pharmacology in 2009 at the
University of Liverpool. His research
interest centres on drug-induced liver
injury and he has previously worked in
industry (AstraZeneca) and conducted
postdoctoral research at the Harvard
Medical School, USA and the MRC Centre
for Drug Safety Science, UK. Dan sits on
the British Pharmacological Society’s
membership and awards committee,
acts as Councilor for the IUPHAR Drug
Metabolism and Drug Transport Section
Executive Board and was elected to
serve on the Hepatotoxicity SIG steering
committee for the American Association
for the Study of Liver Diseases. Dan also
serves on the training fellowship awards
panel for the NC3Rs and is an Editorial
Board member for the British Journal of
Pharmacology and Pharmacology Research
& Perspectives.
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TOXICOLOGY

he Toxicology A nity Group serves
Tmembers with interests in all aspects
of toxicology. This includes a wide
range of pre-clinical areas such as biological
modelling, cardiovascular toxicology,
drug discovery toxicology, in vitro and
alternative methods for toxicity evaluation
and nanotoxicology. ThisA nity Group
is very keen to integrate clinical and
translational toxicology with pre-clinical
science, and have a strong representation
across regulatory science.

At Pharmacology 2016 a number of symposia
were aligned with toxicology. These
included:

@ Organ-on-a-chip technology - the future
of physiological profiling?

@ Clinical application of systems
pharmacology models

@ Nanomedicine in pharmacology

In addition, Professor Kevin Park (University
of Liverpool) gave an outstanding Lilly
Prize Lecture that was highly relevant to
both pre-clinical and clinical toxicologists.
The title of the lecture was ‘Adverse drug
reactions — from man to molecule and back
again’.
At Pharmacology 2017 the following
sessions were particularly aligned with our
group:
@ Engaging with ethical review:
strengthening relationships between
ethical review bodies and researchers

@ When less is more; rational drug design
through fragment-based drug discovery

# Mind the gap: clinical pharmacology in
the NHS and pharmaceutical industry

@ Advancesindrug development and
regulation, MHRA

T