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Allosteric mechanisms in receptor function and modulation: toward a new pharmacology
JeanPierre Changeux Neuroscience, Institut Pasteur & College de France, Paris, FRANCE.

The concept oéllosteric interaction (1) wainitially proposed to account for the inhibitory feedback mechanism mediated by
bacterial regulatory enzymes. In contrast with the classical mechanism of competitive, steric, interaction between ligands fo
a common site, allosteric interactions take pldoetween topographically distinct sites and are mediated by a discrete &
reversible conformational change of the protein. The concept was soon extended to membrane receptors for
neurotransmitters (2) and shown to apply to the signal tranduction processhyim the case of the acetylcholine nicotinic
receptor (NAChR)links the ACh binding site to the ion chanr{8). Fharmacological effectors, referred to as allosteric
modulators, such as Caons and ivermectin, were discovered with nAChR that enhahedransduction process when they

bind to allosteric mdulatory sites distinct from the orthosteric ACh site and the ion channeTl{g)recentXray structures,

at atomic resolution, of the resting & active conformations of sevetddaryotic and prokamgtic homologs of the nAChiiR
combination with atomistic molecular dynamics simulations (3) reveal two distinct quaternary transitions in the transduction
process with tertiary changes which profoundly modify the boundaries between subunits. Thesecesehfast orthosteric

and allosteric modulatory sites which structural organization changes in the course of the transition. These views apply, in
addition to ligand or voltage gated ion channels, to G proteioupled receptors, nuclear hormone and tyrasikinases
receptors. All are allosteric proteins that carry multiple, spatially distinct, yet conformationally linked -ligragtidg sites.
Synthetic allosteric modulators are being discovered for these receptors, many of them currently used in théhaknic,
paving the way to a novel pharmacology

1. Changeux JP (1961) Teedback control mechanisms of biosynthetidhreonine deaminase by-isoleucine. Cold Spring
Harb Symp Quant Biol 26:3d318;

2. Changeux (1964) PhD Thesis

3. Cecchini M & Changeux JP (20I8g nicotinic acetylcholine receptor and its prokaryotic homologues: Structure,
conformational transitions & allosteric modulatioNeuropharmacology 96:1349;

4. Changeux JP, Christopoulos A (2@lB)steric modulation as a unifying mechanism for receptor function and regulation.
Cell 166:1084102.
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Exploring Class B GRGignalling in sensory neurons
Christopher S Walker. School of Biological Sciences, Univergitickiand, Auckland, New Zealand.

Introduction. For people of all ages and ethnicities, chronic pain is an intolerable daily burden. It is a major fastadasdi
including arthritis, migraine and chronic lower back pain. Currently only limited treatimgtions are available to sufferers.

New medicines are required to address this condition. A major challenge in the development of new medicines targeting G
protein-coupled receptors (GPCRS) is the ability to quantify drug action in physiologicallgntetaedels. Primary cell
models that closely resemble the clinically relevant in vivo site of drug action are important translational tools in drug
development. However, pharmacological studies in these models are generally very limited due to the neghadsd.

Aims. To determine the expression and functionality of class B GPCRs in primary sensory neurons derived from the trigemin:
ganglia (TG), which plays a central role in craniofacial pain.

Methods. Receptor expression was determined using TaqmR@RGarrays and receptor pharmacology quantified using
signalling assays in primary rat TG neurons and glia.

Results. In primary rat TG neurons GPCR arrays detected ~250 individual GPCRs. This included 13 of 15 class B GP
Selected Class B GPCR agonist® screened in primary TG neurons and glia. Primary TG neurons displayed robust cAMP
NEBalLlRyasSa G2 t! /!t oy Z-responbwe receptgfin rat W@ helirgn® and ¢lia were pharmacologically
similar to transfected PAEreceptors, suggesting BAG, receptor is present. However, distinct pharmacological profiles
were also observed. In TG glia, PACAP38 and PACAP27 stimulate cAMP production, however, only PACAP38 activated ER
phosphorylation. Agonist and antagonist pharmacology in TG neuatst indicated the presence of CGRP and AMY
NBEOSLIi2NBR® Ly_GiSNBaldAy3adtes GKS W Dwt -speBfio SiffdiecdsIn ahtafdnisE afy A a
h/ Dwt NBAaLRyaSasz ada3Saidiy3a (KF G K Sthelrdcdporyahdisignaling pathiay a |
activated.

Discussion. The detection of ~250 GPCRs in TG neurons suggests that sensory neurons may express a large number
currently unexploited targets for the treatment of pain. The PAQ AMY receptors represenpotential targets for treating

pain. Understanding the complex pharmacology and signalling behaviours of these receptors in primary cells may help to
more effectively direct the development of new treatments for chronic pain.
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Plasma membrane calcim channels in the regulation of hypoxia events in breast cancer cells
Iman Azimi?3 School of Pharmacy, The University of Queens|addsbane, QLD; Mater Research Institute, The University
of Queenslang Brisbane, QLD, Translational Research InstitBrisbane, QLD

Introduction. Calcium signalling plays a crucial role in a variety of cellular processes important in tumorigenesis including
migration, invasion and proliferatiorCalcium influx pathways in cancer cells are often mediated by plasma membrane
calcium channels including Orai proteins and transient receptor potential (TRP) chatypsia is a hallmark of the tumour
microenvironment and is associated with increasedtastasis and poor patient survival. The association between hypoxia
and C&*influx in breast cancer cells has not been fully explored.

Aims. To assess the role of TRP and-@eaiated calcium entry in hypoxia mediated cellular events in basal breasercan

cells.

Methods. Basal breast cancer cell lines assessed included-NB#68, HCC1569 and MBEMB-231. Pharmacological
activators or inhibitors or siRNA were used to activate or block channel activity or expression. A Fluorescence Imaging Plat
Reader FLIPRE™ was used to asses#tiacellular freeC&* ([C&*]cy). RNA and protein levels were guantified using-teae

RTFPCR and immunoblotting respectively. Real timéPRR and/or nexeneration sequencing was used to identify targets

that were semitive to ion channel modulation during hypoxia.

Results. Specific TRP channels were identified as regulators of vimentin protein expression induced by hypoxia and epiderm:
growth factor (EGF) in basal breast cancer cells. Orai proteins were demonsdtpabedisoform dependent regulators of
cellular events associated with cell migration and inflammatory responses during hypoxia.

Discussion. The isoform specific roles of Orai and TRP proteins suggests that the hypoxic phenotype exploits different iol
channels to achieve different cellular functions. These studies suggest that specific Orai and TRP isoforms may represen
potential therapeutic targets for the control of processes associated with breast cancer progression.
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Integrating quantitative clincal pharmacology to expedite paediatric drug development
Kashyap Patéf, Patrick F Smith Craig R RaynerCarl M Kirkpatridk d3 Medicine, A Certara Companfarsipanny, NJ
USA; Centre for Medicine Use and Safety, Monash Universtglbourne, VIC

Introduction. Paediatric drug development is challenging and is constrained due to obvious ethical considerations for
conducting clinical trials in children. A promising solution is the application of mathematical models that quantitate diseas
kinetics, drug concentteon and pharmacodynamic response in a suitable adult population. Once established, these models
can be utilised to extrapolate dose recommendations that expedite paediatric drug development.

Aims. To describe how mechanistic models have assisted withHaéng new drugs in the treatment of respiratory virus
infections in children.

Methods. Human challenge studies involve the artificial infection of healthy adults with respiratory viruses. Subjects are
randomized by placebo or drug treatment several hoafiter the infection is established. Clinical measurements include the
time course of viral load, drug concentration and symptom scores. Nonlinear mixed effects modelling was used to
guantitatively describe viral kinetics, drug pharmacokinefibarmacodynanics, and changes in disease symptoms.

Results. Mechanistic target cdilihited models characterised the time course of influenza and Respiratory Syncytial Virus in
placebo subjects. Substantial interdividual variability was estimated for parameterstbg viral lifecycle. Simple Emax
models described the antiviral inhibition effect, with high effectiveness at the doses administered. The resulting moeels wer
then used for paediatric dose extrapolation by applying physiologiceliévant differences étween adults and children.
Discussion. We have integrated mathematical modelling with human challenge studies to progress the development of
several new drug candidates to treat respiratory virus infections. An additional benefit is the ability to estianatbility and
explore covariate effects using biological principles. This quantitative pharmacological approach is useful for drug
development in target populations where robust clinical study design and measurement is restricted.

Baccam P et al (®6) J Virol 80: 75999
Holford NH (1996) Clin Pharmacokinet 30:-329
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Using animal models to identify novel targets in respiratory disease

Chantal DonovanJane E BourkeRoss Vlahds

IPriority Research Centre for Healthy Lungs, School of Bioah&tiience and Pharmacy, Hunter Medical Research Institute,
University of Newcastle, NS¥Biomedicine Discovery Inst, Dept of Pharmacol, Monash University, Claytoi§c¥il of Health
Sciences, Health Innovations Research Institute, RMIT Univei€ity,
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Introduction. Lung diseases are highly prevalent worldwide, with asthma affecting ~10% of the population and chronidévebstruct
pulmonary disease (COPD) now the third leading causing of death. One of the common features of both of these disedises is s
airway obstruction, caused in part by airway remodelling and increased inflammation. Current therapies aimed at redwing airw
inflammation and reversing excessive airway contraction are relatively ineffective in opposing excessive contractidh in sma
airways. In addition, respiratory viral infections in patients with asthma and COPD can also lead to exacerbationgraptbaiss

Using mouse models of airway disease provides settings to assess changes in small airway reactivity and to efeiaifnga!
therapeutic targets when current therapy is ineffective.

Aims: To assess airway reactivity and novel therapeutics in precision cut lung slices (PCLS) from mouse models oflung dise:
including ovalbumin, lipopolysaccharide, cigarette sm@®)(exposure, and cigarette smoke with influenza A virus infection.
Results/Discussion: Exploration of small airway reactivity in PCLS from models that mimic key features of asthma and COPD F
revealed key differences in the influence of inflammation, CS and/or infection on contraction and relaxation. CS expostre alt
contractile responses to 5HT and not MCh, and led to downregulation of ryanodine receptors. Since ryanodine recept@ isoform
involved in agonisinduced calcium signaling and contraction, this may provide a novel therapeutic target to treat obstructiv
airway diseases. Furthermore, influenza A virus exposure either alone or in combination with CS decreased the bronchodilato
potency and/or efficacy of the currently prescribeea@irenoceptor agonist, salbutamol. These models can be used to further
asses mechanisms of impaired bronchodilator responsiveness and to assess novel therapeutic approaches to reverse small airwe
obstruction in asthma and COPD.
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Pharmacology and Functions of the Long Chain Fatty Acid Receptors FFA1/GPR40 and FFA4/GPR120
Graeme Milligan, Centre for Translational Pharmacology, College of Medical, Veterinary and Life Sciearsaty, bfrfGlasgow,
Scotland, U.K.

Introduction The long chain fatty acid receptors FFA1/GPR40 and FFA4/GPR120 have attracted consideralieretentsimes

as novel therapeutic targets for metalimdiseases including typediabetes (Milligan et al., 2015, 2016) . However, expression
patterns of these receptors extend beyond endocrine tissues and this suggests broader roles.

Aims| will dscuss progress in the development of selective pharmacological tools and ligands for these receptors; consider roles
beyond glycaemic control, including in chemotherapeutic resistance and lung function, and describe the generation ofdransgen
anmalmobf &8 SELINB&A&AAY3I WoAl aSRQ NBOSLIi2NA (2 SELX 2NB NRf S&a 2
Methodsl will describe the identification of chemotypes of highly selective FFA4/GPR120 agonists and effects of these on glycaemi
control (Azevedo et al.,, 2016), the @depment of fluorescent ligands to probe orthosteric versus allosteric binding sites
(Christiansen et al., 2016), mapping of regulated sites of receptor phosphorylation (Prihandoko et al., 2016) and tisealse of
phosphorylatiorresistant mutants alongdée geneedited cell lines that lack expression of G proteins or arrestins.

Results Whilst selective FFA1/GPR40 agonists have provided proof of concept as potential therapeutics to regulate lsieod gluco
levels to date equivalently selective FFA4/GPR12fistgchave only been used in peknical rodent models These, however, also
show many beneficial effects. The expression of FFA4/GPR120 in each of splenocytes, macrophages and lung tissue and evide
suggesting key end points in white cells may be medialy signals generated via roanonical, G proteiindependent pathways,

led us to map sites of regulated phosphorylation in both human and mouse FFA4/GPR120, to demonstrate the loss of interactior
with arrestins of variants of these receptors in whidh agonistregulated sites of phosphorylation were mutated, and the
SYyKIyOSR OF LI} OAGe 2F adOK Ydzilyda G2 NBIdA I iBy ®@wwms YBIR
such a phosphorylatiedeficient mutant provides the potentiab define the contributions of different pathways to physiological
functions, including an ability of FFA4/GPR120 to regulate airway contraction and resistance and to promote resistaimario pla
based chemotherapeutics.

Discussion Although now well tablished as therapeutic targets for metabolic conditions, the rapid development of
pharmacological tool compounds for the long chain fatty acid receptors is opening up opportunities to explore roles of these
receptors in a broader range of physiologicad aisease settings.

Azevedo C et al., (2016Med Chem2016 59(19):8868878

Christiansen E et al., (201B6Med Chemb9(10):48431558

Milligan G et al., (2018r J Pharmacol 72(13):3258265

Milligan G et al., (2016hem ReWwMID27299848

Prihandoko R et al., (20180l Pharmacol9(5):505520.
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Airway epithelial steroid insensitivity
Christine R Keenan, Alastair G Stewart, Dept of Pharmacol and Therap, Univ of Melbourne, Parkville, VIC

Synthetic glucocorticoids are amongetimost commonly used prescription medicines and have been remarkably successful in the
treatment of chronic inflammatory diseases such as asthma. The therapeutic efficacy of glucocorticoids can be attribeitelordad
spectrum of action, due to the gibtropic effects of the glucocorticoid receptor (GR) on multiple signalling pathways. However, this
pleiotropism also means that the clinical efficacy of glucocorticoids is accompanied byambsedication limiting acute and chronic
adverse effectsntrinsic or acquired resistance to glucocorticoid actions also limits clinical efficacy, with subsets of patients wittemodera
to severe disease showing partial or complete resistance to thénflatihmatory actions of glucocorticoids. The inflammatiogt bccurs

in other chronic airway diseases such as cystic fibrosis (CF), chronic obstructive pulmonary disease (COPD) anpuintersitial

fibrosis (IPF) is seemingly inherently glucocortioegistant, although the reasons for this are not welllerstood. Airway epithelial cells

are prominent targets for glucocorticoid action in treating respiratory disease such as asthma and COPD, as the eftititbliiwe fisst

site of contact for inflammatory and other stimuli from the physical environnaed,is the site of deposition for inhaled glucocorticoids,

and therefore exposed to much higher drug concentrations than any other cell type in the airway. Despite this, epitheladecehly
demonstrated to have functional glucocorticoid recept@y] in the late 1990s. The mechanisms of glucocorticoid resistance in this cell
type are also underexplored. Our previous work has shown that transforming growth-fatio(TGF 0 Ay RdzOSa 3 f dz
insensitivity in bronchial epithelial cells throughsignalling pathway distinct from Smad signalling, or MAP kinase pathways (1). Viral
infection of the lower respiratory tract with respiratory syncytial virus (RSV) also results in a state of glucocosiasiti/ityswhich we

have shown to be mediatkby TGF | QG A BAG& O0H 0D DRIAZIE f MYKIA AAYIOINDYF a25Ta K  NX 2
Therefore, selective targeting of discrete TGF a A Ay I f t Ay3d LI (Kol &8ad LINBaSyda -senbiisiig y2¢€
ageris with the therapeutic potential to restore antiflammatory efficacy in glucocorticeidsistant disease.

1. Keenan CR et al. (2014) Respir Res 15:55

2. Xia YC et al. (2016) Am J Respir Crit Care Med 193:A5886
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Mast cells at the centre
Graham A. Mackay, Dept of Pharmacology & Therapeutics, The University of Melbourne, Parkville, VIC.

Mast cells are everywhere, are shdempered and pack a punch. Whilst new work suggests these cells are just
misunderstood and can perform a communi\sBA OSs Wf 201 Ay 3 dzZlJQ Yl ad OSftfta Aa &
Mast cell presence in the airway smooth muscle is a defining feature of asthma. This location means that the many mediators
that mast cells release are at precisely thehtigpot to exert maximum effects on airway calibre. But how can we control
these miscreants? In this presentation, | will discuss our work on better understanding the interaction between mast cells
and airway smooth muscle including some recent effortsléneloping 3D spheroid models. | will also highlight our work
identifying previously undescribed factors released from mast cells that may act as inflammatory mediators. Pathways prone
to fire-off mast cells and inherent inhibitory pathways within thesés;ghat might be harnessed to calm them down, will be
examined as possible therapeutic opportunities.
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Targeting oxidantdependent mechanisms for the treatment of COPD and itsneorbidities
Ross Vlahdg. 'School of Health and Biomedical Scienyd@MIT University, Bundoora, VAQjng Health Research Centre,
Department of Pharmacology & Therapeutics, The University of Melbourne, Parkville, VIC.

Introduction. Reactive oxygen species (ROS) are a family of highly reactive molecules that aredpbydaceriety of cell

types in the lung in response to chemical and physical agents in the environment. It is well known that ROS are critical ir
host defence as they kill invading pathogens, but that their excessive accumulation in the lung resxitaiiveo damage.
Oxidative stress, which is defined as the persistent overproduction of ROS that overwhelms endogenous antioxidant defence
systems, has been implicated in both acute (e.g respiratory virus infections, exacerbations of asthma and CCirDhiand

(e.g. COPD) lung diseases.

Aims & Methods. To determine whether inhibiting oxidative stress and ROS production may be a novel way to treat acute
and chronic lung diseases using clinically relevant models of lung disease.

Results. We have shown thttrgeting oxidative stress with the Nox2 oxidase inhibitors and ROS scavengers, apocynin and
ebselen can ameliorate influenza A virus (HXMuced lung inflammation and pathology, cigarette smakduced lung
inflammation and acute exacerbations of CO(AECOPD). In addition, we have found that treating mice with apocynin
reduced cigarette smokeduced skeletal muscle wasting in mice suggesting that this strategy can be useful in treating
comorbidities associated with COPD.

Discussion. Targeting oxidei stress may be a novel strategy to treat both acute and chronic lung diseases.
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RGS Dysfunction in Asthma
Reynold A. Panettieri, Jr., M.D. Director, Institute for Translational Medicine and Science, Rutgers University, NevkBrunswic
NJ USA.

Introduction. Regulators of G protein Signaling (RGS) proteins act asfumgliional, GTPasaccelerating molecules that
promote GTP hydrolysis by the alpha subunit of heterotrimeric G proteins and that inactivate G proteins. In asthma, airway
smooth muscleASM) serves as the pivotal cell modulating bronchomotor tone that is dependent on excitatidraction

(EC) signaling mediated by activation of G protein coupled receptors.

Aims. Our central hypotheses state that specific RGS proteins in airway smooth muscle and epithelial cells me@Gulate E
coupling and growth responses to evoke a phenotype of airway hyperresponsiveness (AHR) and remodeling in asthma or i
models of allergesinduced AHR and airway inflammation in mice.

Methods. Using primary human ASM cells, precision cut lung slices, murine models of AHR and moleeldss gdiRGS
protein, the role of RGS proteins in mediating agoimsiuced calcium levels, phosphorylatiof EC coupling proteins and
bronchconstriction were characterized. Immunocytochemical approaches of tissue derived from donors with varying asthma
severity determined the differential RGS expression in asthma.

Results: RGS4 expression in human ASMases with asthma severity. RGS4 is required for mitégénced human ASM

cell proliferation in a PI3K dependent manner and mitogetuced expression of RGS4 decreases agordsiced cytosolic
calcium mobilization and bronchoconstriction (1). Prolongegosure tob2 agonists evokes enhanced agosiigtuced

calcium mobilization in human ASM cells by decreasing RGS5 expression (2); loss of RGS5 promotes baseline and allerg
induced AHR independent of airway inflammatory responses in mice (3). Additioleds of RGS2 that is abundantly
expressed in airway epithelial cells and ASM promotes alleirgguced AHR in mice and is diminished in airways of asthma
subjects (3). Further, SNP analyses of the RGS2 promoter showed significant differences betiwearaad norasthma
subjects (5).

Discussion: Taken together, RGS 2, 4 and 5 play significant roles in modulating AHR and airway remodeling in asthn
independent of airway inflammation. These molecules may serve as novel therapeutic targets in strigitsia promote
bronchodilation and abrogate airway remodeling in asthma.

(1) Damera,G et al. PloS One 2012;7(1). (2) Yang Z, et al. J Biol Chem 2011;286(:65.:(B)4B4dlenga NA et al. JACI
2014;134(2):45D (4) Xie Y et al. JAZN12;130(4):9686. (5)Jiang H et al. AJRCMB 2015;53(:B:42
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Complexities of CYP mediated Kinase Inhibitors metabolism and interactions
Gerd Mikus. Dept of Clinical Pharmacology and Pharmacoepidemiology, University Hospital, Heidelberg, Germany

Targets of the small molecule tyrosine kinase inhibitors (TKI) are mainly the VEGF receptors. Their major advantage is the or
availability, and patients are being treated continuously. It is believed that increased exposure to TKIs will impr@e clinic
outcomes. However, TKIs display a large hpi@ient variability that is not at all understood so far. CYP3A amongst others
(polymorphisms, drug transporters) seems to play an important role in the resulting variability of TKI exposure. Mot TKIs ar
usedin the target patient population in a dose which is the same in every patient (as recommended by SmPC). Taking into
account that there will be numerous drug interactions especially with CYP3A but also drug transporters it is not surprising
that there arepatients with poor or no response, and patients with TKI related toxicities.

Because there are currently numerous TKIs available and they all seem to have complex pharmacokinetics and a range «
important toxicities, therapeutic drug monitoring can be fidgo optimise treatment. In addition, chronic underdosage with

the risk of resistant clones and disease progression can be avoided as well as overdosage with the risketdtddse
toxicity. The key point is the knowledge of drug clearance and thaletlying mechanisms. In combination with (to be)
established therapeutic ranges, treatment with TKls can be improved.

Woulkersdorfer B et al (2016) Clin Pharmacokinet 55747
Josephs DH et al (2013) Ther Drug Monit 35582
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Genetics of imatinib dposition
Daniel T Barratt Disc Pharmacology, University of Adelajdedelaide, SA.

Imatinib is a molecularly targeted therapy originally designed for the treatment of chronic myeloid leukaemia (CML), but also
now indicated in other BCRBL, ¢KIF and PDGFRriven cancers. It is orally administered, predominantly hepatically
cleared with a low hepatic extraction ratio, is ~95% bound to plasma proteins, and has an intracellular site of act®n. In th
CML setting, treatment outcomes correlate with gtaa imatinib concentrations, which show large interpatient variability.
Treatment outcomes also correlate with markers of drug transporter variability thought to influence imatinib distribution
into CML cells. Dose individualisation is therefore expeabeitchprove imatinib treatment outcomes, and there is a potential

role for a pharmacogenetic approach.

Imatinib is metabolised by CYPs 2C8 and BAvitro. Whilst there is no consistent evidence th@YP3A4enetics alter
imatinib metabolism clinically, wkave recently shown tha€YP2C8genotype can significantly affect imatinib metabolism,

and consequently imatinib exposure in CML patients. Imatinib is also a substrate for multiple uptake and efflux transporters.
Some studies report effects of drug transp genetics (e.gABCB1SLC22A1SLCO1B3ABCG2, SLCODA@Gn plasma
imatinib concentrations and clearance, but results have been inconsistent. Correlations between drug transporter genetics
and CML treatment outcomes have also been reported. However, due to study design limitations, it is unclear if drug
transporter genetics influence treatment response via effects on plasma imatinib concentrations or intracellular distribution.
Other potentially novel genetic factors influencing imatinib disposition, such as xenet#efionsive receptor gene
polymorphisms, renain to be thoroughly investigated.

In summary, studies to date have shown a potential genetic influence on plasma imatinib exposure, however evidence is still
lacking to support a pharmacogenetic approach to individualised dosing; whether such an &pmigat be complementary

or redundant in the context of potential therapeutic drug monitoring/target concentration intervention for imatinib must
also be considered. It is hoped through novel study designs incorporating both pharmacokinetics (espdmaihdypiasma

and intracellular concentrations) and treatment outcomes, that we can gain a greater mechanistic understanding of factors
governing imatinib intracellular distribution clinically, and move towards prospective trials of new tools to aid in CML
treatment individualisation.

N X% Y 1LY




ASCEPT-MPGPC

Predictors of therapeutic and adverse outcomes with targeted anticancer drugs
Michael J SoridhClinical Pharmacology, Flinders Univetsifydelaide, SA

Introduction. Despite considerable advances in the treatment of cancer, the therapeutic and adverse effects of cancer
medicines can differ considerably between patients.

Aims. To highlight the range of predictors and study data that may be of value in guiding treatewsibns for cancer
medicines.

Methods. Study designs to be covered include the secondary analysis of pooled data from clinical trials of cancer medicines
experimental designs involving health participants, and observational studies of cancer patients.

Results. Results will be presented for a number of completed and ongoing studies demonstrating the range of different
approaches (predictors, outcomes, study designs) that may be utilised to advance knowledge regarding predictors of
therapeutic and advese outcomes with targeted anticancer drugs. Some approaches have demonstrated great clinical utility
for specific cancers and/or cancer medicines, but no single type of predictor has demonstrated consistent success in
significantly improving treatment desibns across a wide range of cancer medicines and cancer types.

Discussion. There are a wide range of different study designs, outcomes and predictors relevant to improving the guidance o
treatment decisions for cancer medicines. Experience indicatesdiffrent approaches are of variable value in guiding
different treatment decisions. The value of a particular approach can also differ greatly between different types of cancer
and types of cancer medicine. Therefore, evaluating a range of differenigtied options for each given circumstance is

likely to enhance the chances of identifying predictors of sufficient clinical utility to be translated into clinicaleractic

Sorich MJ et al. (2016) Br J Cancer. 114(12):-1313
Sorich MJ et al. (2016) latCancer. 138(9): 2293
Sorich MJ et al (2015) Ann Onc. 26(13213
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Bayesian Forecasting to Predict Drug Exposure
Richard N Upton. School of Pharmacy and Medical Sciences, University of South Australia, Adelaide, SA.

Introduction. Achieving theptimal drug exposure for a given drug in a given patient is a cornerstone of pharmacotherapy.
However, dosing strategies such as flat dosing orls#aed dosing in a population of patients can leave some patients with
sub-optimal drug exposure and outages. Using individual patient information (e.g. covariates such as genotype, lab values
or biomarkers) or measured drug concentrations (e.g. Therapeutic Drug Monitoring, TDM) to modify dosing can help tune
the exposure in a given patient. Bayesian fostitey is the most elegant method to date for integrating prior knowledge
about a drug and individual patient information. Bayes forecasting methodology has been available for many years, but it
has not widely adopted in clinical settings.

Aims.To introduce Bayes Theorem, the general principles of Bayes Forecasting in drug dosing and to illustrate potential
benefits of Bayes Forecasting using the example of a retmmal antibody (MAD).

Methods. Bayes' theorem provides a mathematical rule A a Ay 3 'y SadAYIF S 2N F2NBOI
SELISNASYOS 6alKS LINA2NEO YR 20a4SNBIGA2Y 60aGKS y&s REGH
form of a population pharmacokinetic (or pharmacodynamic) modele imHividual data comes from covariate values and
measured drug concentrations in the individual patient. The Bayes method allows the parameters (and hence predictions) of
a pharmacokinetic model to be weighted towards the prior in the absence of anyidodl data. As more individual data
become available, the model predictions for an individual swing towards an individual prediction based on the amount of
individual (posterior) data available. The revised model prediction can provide a dose thadtitkaly to achieve a target
exposure given the available information.

Dosing strategies for an example MAb were assessed in silico. The aim was to keep exposure (via trough MAL
concentrations) above a threshold value during a year of treatment, and thiseng was 5 mg/kg every 8 weeks.

Results. In silico assessment of the example MAb showed that Bayes based dosing resulted in substantially less patients bei
below the threshold Mab concentration than either label dosing or TDM based dosing.

Discussion The adoption of Bayes methods will hopefully increase as: 1. Scenarios where it can have substantial benefit are
identified. 2. New welbased applications, for making Bayes methods accessible fmiatfis, become more widely used.
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Astrocytic calcium signaling in health and disease
Masamitsu lind2 'Nihon University Sch of Med, Div of Cellular and Molecular Pharmacol, Tokyo, Zmatiniv of Tokyo,
Grad Sch of Med, Dept of Pharmacol, Tokyo, Japan

Introduction. Astrocytes enslathe the synapses and blood vessels by their fine processes, which generate intracefilar Ca
signals. The morphological features of astrocytes suggested that astrocytisigeals may regulate synaptic functions and
vascular contractions to control latcerebral blood flow. However, the roles of astrocytié*Gagnaling have not been fully
understood.

Aims.To look into the roles of astrocytic €aignalingwe aimed at imaging asignal in neurons, vascular smooth muscle
cells, and astrocytes in living mice.

Methods. We generated tetracycliregulated transgenic mice in which a genetically encod€ed i6dicator, Y&Nano50, is
expressed in neurons, vascular smooth muscle ceild,astrocytes. Using a twghoton microscope, we compared the €a
responses in these cells in the somatosensory cortex of living animals.

Results. Upon mechanical vibration of the hind paw, we observed an increas® ao@zentration in neurons and asicytes

as well as a decrease in2Caoncentration in arterial smooth muscle cells. Thesé* G@gnals may underlie the neuronal
activity-dependent vasodilatation. Although the sensory stimulatioduced neuronal Caresponse preceded the vascular
Ca&* response, the astrocytic €aesponse seemed to lag the vascular response, apparently contradicting a potential role of
astrocytic C# responses in mediating the neurovascular coupling. We also studied pathophysiological roles of astrétytic Ca
signaling We found periodic increases in the astrocyti@*@ancentration in response to brain injury. Blockade of the injury
induced astrocytic Caresponses resulted in reduced astrogliosis and increased neuronal cell death.

Discussion. These results indicabat astrocytic C# responses play important roles under pathological conditions, while
their physiological roles require further clarification.
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Physiologically relevant opening of TRPV4 by signalling from G preteumpled receptors
Peter Mcintyré, Megan Graceand William Darby Larissa DIl Simon Potocnikand Owen L. Woodman
1School of Health and Biomedical Sciences, RMIT Universityoiae, VIC

Introduction. Endothelial cells react to blood hormones and blood flow to regulate vasodilatation, as well as regulating the
flow of blood cells and metabolites into the interstitial space. We explored how endothelial cells sense forcdsaahd b
borne signalling molecules regulate vessel function, looking for evidence of interaction between GPCRs and Transien
Receptor Potential Vanilloid 4 (TRPV4) ion channels. Here, we 1) explored the effect of shear stress on vasodilatation cause
by acetycholine (ACh) and 2) investigated howhydroxytryptamine (8HT) receptors cause inflammatory plasma
extravasation in visceral tissues in a mouse model of oedema through TRPV4. We went on to explore the potential for GPCF
subtypes to modulate the openirgf the TRPV4 in HEK293 cells.

Aims. 1) To determine if TRPV4 plays an essential role in relaxation of rat cremaster arterioles by ACh. 2) To detétimine if 5
receptors recruit TRPV4 to cause vascular leak in a mouse model of plasma extravasatiQnicadét8rmine potential
signalling pathways between GPCRs and TRPV4 using HEK293 cells.

Methods. ACkinduced vasodilatation of rat cremaster arterioles was measured by pressure myography before or after
exposure to shear stress (20@min flow for 6 mir). The effect of a TRPV4 antagonist GSK2193874 was investigated. The
effect of TRPV4 agonist and TRPV4 ahtl Seceptor antagonists (i.v.) was studied eABevoked Evans blue extravasation

in C57BI/6J mice. Cellular assays were performed in HEK29®8IRexansfected with TRPV4 and GPCR cDNA and assayed
by calcium imaging (FlexStation III).

Results. ACinduced vasodilatation was not affected by exposure to shear forces. The dilator response to ACh was not
affected by the TRPV4 antagonist (GSK2184B&Y control arteries (pE€7.24 = 0.07 M) however, after shear, the ACh
response was significantly attenuated by the TRPV4 antagonisto(fE26 + 0.12 M, p<0.05) indicating that shear forces
stimulate an interaction between TRPV4 and muscarinic reesptSimilarly, 81T induced plasma extravasation was
attenuated by GSK2193874 and in TRPWice. In HEK29BRPV4 cells, eexpression and agonist activation of several
GPCRs caused TRPV4 to open.

Discussion.These studies provide evidence that TRRWéns in response to GPCR signalling and that this may be of
relevance in regulation of vasodilatation and inflammation.
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TRPM2 channels as mediators of oxidative strésguced liver damage
Grigori Rychkov, School of Medicine, UniversityAdélaide and South Australian Health and Medical Research Institute,
Adelaide, SA

Transient Receptor Potential Melastatine 2 (TRPMZ2) protein is ssel@ttive, Ci permeable cation channel found in most
tissues, including liver (Nagamine et al, 1998) T™ain known activators of TRPM2 are Aib®se (ADPR), nicotinamide
adenine dinucleotide (NAD) and:®. Cytoplasmic Caplays a role of an important efactor in channel activation,
increasing TRPM2 sensitivity to ADPR (Perraud et al, 2003). ActightidRPM2 channels by:®, other reactive oxygen
species and ADPR may have significant implications in pathophysiological processes. Recently we have shown that TRP!
channels are essential in the mechanism of paracetaniiced liver damage (Kheradpezhoet al, 2014). Paracetamol is

the most commonly used analgesic and antipyretic drug. At the same time, paracetamol overdose is the most common cause
of acute liver failure and the leading cause of liver failure requiring liver transplantation in dedelopentries. In
hepatocytes, paracetamol overdose causes formation of ROS, deregulatiod*dfo@eeostasis, covalent modification and
oxidation of proteins, lipid peroxidation, and DNA fragmentation. Using whole cell patch clampihigm&sing and confecal
microscopy we show that treatment of hepatocytes with paracetamol results in activation?dé@ay and a cation current

similar to that activated by #. or the intracellular application of Abfbose. Furthermore, paracetamoiduced liver
damage m TRPM2 knoekut mice, assessed by liver histology and the concentration of blood liver enzymes is significantly
attenuated compared to wildype mice. Presented results suggest that elevation in cytoplasmidr@aced in human liver

by paracetamol ovetose is mediated by TRPM2 channels and that blockade of TRPM2 may prove useful in treatment of
paracetamol overdose and other liver diseases associated with oxidative damage.

Nagamine K et al (1998) Genomics 54:124.
Perraud A et al (2003) Cell Calgi33:519531.
Kheradpezhouh E et al (2014) PNAS 111381176
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TRPCL1 in the regulation of pathways involved in breast cancer metastasis
Iman Azimi?3 School of Pharmacy, The University of Queens|adsbane, QLD; Mater Reseatoktitute, The University
of Queenslang Brisbane, QLD, Translational Research Insfit@gsbane, QLD

Introduction. Transient receptor potential (TRP) ion channels aresebective cation channels with diverse roles as versatile
sensors to environm@al cues. TRPV1 and TRPMS8 are heat and cold responsive channels respectively, TRPM2 is an oxidati\
stress sensitive channel, and TRPC5 is important in neuronal development and is also associated with the acquisition ¢
multidrug resistance in breast caerccells. Although TRPC1 was the first TRP ion channel identified in mammals, its
physiological function as a channel remains mysterious. The TRPC1 knockout animal has been described as having n
GRNI YI (A Oél TRIRCS yia®d e afsa described amee-operated C& entry (SOCE) channel often in association

with Orai and STIM proteins.

Aims. To assess the role of TRPC1 in hypogitiated cellular events in PTElficient breast cancer cells.

Methods. Cytosolic free €[C&*]cy) levels were ssessed using a Fluorescent Imaging Plate Reader (FLIPR). Quantitative
reatHtime RTPCR and immunoblotting were used to evaluate changes in mRNA and protein levels respectively. SIRNA
mediated silencing was used to block channel expression. Gene ontofadysis was performed to define genes and
pathways associated with TRPC1 expression.

Results. This study identified TRPCL1 as an integral player in the regulation of hypdiaged events including specific

regulation of the induction of specific epithialto mesenchymal transition (EMT) markers, and activation of EGFR and STAT3
AAAYyLEtAYyId ¢cwt/ v gla Ffaz2 ARSYOGATASR | &-dépendstpattiwhyiGens 2 F
ontology analysis revealed a close associatiomveen TRPC1 and genes associated with EMT and metastasis in breast
tumours. These studies represent TRPC1 as a potential therapeutic target for the control of breast cancer metastasis.

INilius B. et al (2014). Pharmacological Reviews, 668#
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Positive allosteric modulators of mwsrinic acetylcholine receptorfor treatment of CNS disorders
P. Jeffrey Conn, Vanderbilt Center for Neuroscience Drug Discovery, Department of Pharmacology, Vanderbilt Medical
Center, Nashville, TN 37232

Previous clinical and preclinical studies suggest that selective activators of M1 and/or M4 subtypes of muscarinic
acetylcholine receptors (mMAChRs) could provide a novel approach to improving cognitive function and reducing psychotic
symptoms in patientsdgF FSNAY 3 FNRY !'f1 KSAYSNDRE RA&SI&S | yR a0KAT 21
selective agonists of individual mMAChR subtypes have not been successful and previous compounds have failed i
development because of adverse effects due tawetion of multiple mMAChR subtypes. We have been highly successful in
developing selective positive allosteric modulators (PAMs) of both M1 and M4 that have excellent properties for in vivo
studies and potential development as drug candidates. Interghtirselective M1 PAMs have robust efficacy in enhancing
synaptic plasticity in the hippocampus and the medial prefrontal cortex (mPFC) in rodents. Furthermaeletive PAMs

induce robust improvements in specific domains of cognitive function in @ninodels that are dependent of hippocampal

and mPFC function. Interestingly, our recent studies reveal that some M1 PAMs can display stimulus bias and potentiate
coupling of M1 to activation of phospholipase C (PLC) and related signaling pathways} wittemiating M1 activation of
phospholipase D (PLD). Furthermore, exciting new data suggest that activation of PLD is uniquely involved in a form o
synaptic plasticity in the PFC that is thought to be important for the potential therapeutic effetd 6fAMs. Thus, biased

M1 PAMs that do not activate PLD signaling may not provide the efficacy observed with prototypical M1 PAMSs. In contrast to
M1 PAMs, highly selective M4 PAMs have robust antipsyclibéieffects in animal models. Recent studies ssgghat the
antipsychotielike effects of M4 PAMs are mediated by actions of these compounds on a specific population of striatal
neurons that receive dense dopaminergic inputs. M4 activation in these cells leads to release of an endocannabinoid that
acts on CB2 receptors on presynaptic dopaminergic terminals to reduce dopamine release. Furthermore, M4 PAMs reduce
transmission at corticatriatal synapses and normalized pathological increases in cesttidal transmission in mice that

bear mutatons K & 3IA GBS NR &S (2 I dzyliAy3adidz2yQa RA&ASIFaASP® 9f SOG NP LK
insights into the mechanisms by which M1 and M4 PAMs act in specific cortical and midbrain circuits. These studies provide
an exciting new approach tdiscovery of novel highly selective activators of individual mAChR subtypes and suggest that
subtype specific mMAChR PAMs may provide a novel approach for treatment of multiple CNS disorders.
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Dopamine in schizophrenia: where does it stand in thescade of pathological events?
Anissa AbDargham, MD, Department of Psychiatry, Stony Brook University,) SIX

Introduction. Molecular imaging with Positron Emission Tomography (PET) has been used to examine dopaminergic
transmission in schizophreniaxdess striatal presynaptic release and activity, as well as functional supersensitivity of striatal
D2 receptors have been documented. The striatal dysfunction occurs early on in the course of the disease and predicts
conversion to psychosis. We will pezd here an update including more recent studies examing extrastriatal release and
their relationship to measures of brain connectivity, activation during cognitive tasks, as well as clinical symptoms.

Aims. Mapping of dopamine dysfunction in schizophremd its functional correlates.

Methods. PET imaging studies using D2/3 radiotracers combined with the amphetamine challenge in patients with
schizophrenia and matched healthy controls to image striatal and extrastriatal capacity for dopamine release.

Reslts. Dopamine release is significantly reduced in patients with schizophrenia compared to controls matched for age,
gender, ethnicity, smoking, parental socioeconomic status and catéhetthyltransferase (COMT) genotype in dorso
lateral prefrontal cort& (DLPFC) as well as in all cortical and in most extrastriatal regions. In particular the midbrain DA cell
body region (i.e. substantia nigra and ventral tegmental area) showed a substantial blunting of release-naideugnd
drugfree patients, compaed to controls.

Discussion. The presence of opposing findings of striatal excess and extrastriatal deficit including midbrain defitiiigs puzz
as it suggests that striatal excess may not be a consequence of midbrain DA cells overactivity. A meaohdaistanding

of the DA dysfunction is missing. Animal models may shed some light on the pathogenic mechanisms involved. In particula
the D2 overexpressing (D20E) mouse has shown that cortical dependent cognitive deficit and abnormal cortical B signali
can be a consequence of developmental abnormalities in striatal D2 stimulation. Since many developmental factors, both
genetic and environmental, have been shown to be at play in schizophrenia, and shown to affect dopaminergic indices, these
combined ines of evidence suggest that DA dysfunction may be an early event leading to additional consequences on the
rest of the circuitry and behavior.
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MGIuR5 and its potential role in ASD
Prof Stan Skafidas, Tbaiversity of MelbourngParkville, VIC

The glutamatergic synapse is hypothesized to play a role in the pathogenesis of autism spectrum disorder (ASD). Wedieare under
genetic, and postmortem mRNA and protein studies to investigate the potential role of mglur5 and the glutamatergic $gstem in
pathogenesis of ASD.

In our cohort we find that GRMBIdGRIA3 that mMRNA and protein levels are statistically different amongst patients and neurotgpicals
addition, within the DLPFC, levels3iRM5gene expression has a statistically signifigardgrse correlation with gene expression of the
pro-inflammatory cytokine interleukid (IL4) (p=0.02) interleukih (IL6) (p=0.04), Nitric Oxide Synthase 2 (NOS2) (p=0.0003), Tumor
Necrosis Factdr f LK 6¢b Ch 0 6LIX ndnno HRFR (pOPYAB NF SNBY wS3dA | G2NE  CI Of
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M;-muscarinic allosteric modulators slow prion neurodegeneration and restore memory loss

Sophie J. Bradléyelen E. SangeAdrian J. Moggdustyna JandsMichael Kelfy Patrick M. SextdpLisa M. Brogg Christian G=elde?,
Arthur Christopouldsand Andrew B. Tobininstitute of Molecular, Cell and Systems Biology, University of Glasgasgow, UKEIiLilly
& CoNeurosciencg Surrey, UK; Core Biotechnology Services, University of Léicesteester, UK; Drugiscovery Biology, Monash
Institute for Pharmaceutical Scient,@ddlonash University, Melbourne, Australia; Eli Lilly & Co. Neurostismdianapolis, IN, USA.

Introduction.¢ KS Odz2NNByYy i FNRYy(dfAyS GNBFGYSYyld F2NJ YSY2NR f2aa Ay ! f
act to upregulate cholinergic transmission by inhibiting the break down of acetylcholine. Thkeelestive mode of action of GhE
inhibitors results in significant doselated adverse effects that limit clinical usage. More selective approaches to restore cognitive function
associated with a decline in cholinergic function have been focused on activatiamaiddarinic acetytwline receptors (MMAChHRS).

Recent studies have also implicated that targeting muscarinic receptors may not only be a strategy to improve cognéiaitiatslo

modify disease progression by promoting ranyloidogenic APP processing (Shirey et2@D9; Davis et al., 2010). However, the
potential that M. mMAChR selective ligands might impact on disease progression and increase survival in terminal neurodegenerative
disease has never been tested.

Aims. In this study, we aim to test the efficacy affvAChR positive allosteric modulators in alleviating symptoms of neurodegeneration

as well as in modifying disease progression by employing mice with progressive, terminal neurodegenerative disease.

Methods.Prion infection of micefg37 mice were inoculed with 1% brain homogenate of Rocky Mountain Laboratory (RML) prions aged
3¢4 weeks (Mallucat al, 2003). Control mice received 1% normal brain homogenate (RBt)conditioningMice were placed in the
conditioning chamber and received 3 tone (08kHz, 85dB)/foot shock (2s, 0.4mA) pairings. The next day mice were placed back in the
conditioning chamber and percent of time spent immobile (AnyMaze software) was recorded for 3min to assessiepareldant

learning. Survival experimeni&ontrot or prion-infected Tg37 mice were injected daily with BQCA (15mg/kg; i.p.) from 7 weeks post
inoculation (w.p.i.). Animals were culled when they developed clinical signs of scrapiénfpdted mice were scored according to the
appearance of recognised iyaindicator and confirmatory signs of prion disedRI: Data was acquired using a Varian 9.4T 310mm
internal bore MRI instrument. Mice were anaesthetised using isofluoranalrgerecordings were obtained prior to administration of
xanomeline (5mg#y; i.p.) or BQCA (15mg/kg; i.p.). The plvag fMRI recordings were acquired 30 minutes later.

Results. Pricinfected tg37 mice undergo significant neurodegeneration, with 50% loss of hippocampal pyrauidakrby 10 w.p.i.

and a reduction in levels of choline acetyltransferase. Despite this, we showithed®hR expression angbfdtein coupling at Sand 10

w.p.i. is maintained, as it is in human posbrtem tissue from AD patients. Furthermore, prdiseased mice display deficits in
hippocampabependent learning and memory by 9 w.p.i. Acute administration of xanomeline (5 mg/kg; i.pyMuwMACHhR agonist,

results in a broad upegulation of neuronal activity in fMRI and rescues the cognitive impat 14,4
displayed by priomliseased mice. The iMelectiveallosteric agonist, BQCA (15mg/kg; i.p.
stimulated increases in neuronal activity within cortical regions oftygild mice, restored fear £ w0
conditioning responses in priafiseased mice to levels spiayed by control mice and 2
importantly, induced no adverse sigffects. This allowed us to investigate the impact £*']
prolonged BQCA exposure on disease progression ingiseased mice. Daily treatment witt "1
BQCA (15 mg/kg; i.p.) from 7 w.p.i. sigaifity extended the life span of prienfected mice, o+ - -
compared to vehicle treated controBig. 3. Preliminary data suggests that BQCA may achir Days after inncculaton

these diseasenodifying effects by dowregulating total priorprotein (both cellular and scrapie’'9ure 1 Kaplin-Meier survival plot fo

. o L . prion-infected mice treated daily w
forms; PF*and PrP), thereby limiting the amount of PiRhich is converted to P¥RIuring the BQCA (15mglkg) from 7 w.p.i. Gehs

disease process. BreslowWilcoxon test; ***P<0.001.
Discussion. M mAChRs are considered to be an attractive therapeutic target In

neurodegenerative diseases. Howewdg development has been unsussiil due to the problems of generating sufficiently selective
orthosteric M. mAChR agonistBy employing fpn-diseased mice with genuine neurodegenerative disease showing mechanistic,
behavioural and neuroanatomical correlates to animal and hudigorders, we show that Mselective positive allosteric modulators can
restore memory loss associated with a decline in cholinergic function and prolong survival in terminal neurodegenesatize dise
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Extrapyramidal side effects of antipsychotic dsigre linked to their association kinetics at the dopamine D

receptor

David A SykésHolly Mooré, Lisa Stott Nicholas HolliddyJonathan A. Javittl. Robert LaA& Steven J CharltériSchool of Life Sciences,
University of Nottingham, URDepatment of Psychiatry, Columbia University, New York, 8&Mash Institute of Pharmaceutical Sciences,
Monash University, Australia.

Introduction. Atypical antipsychotic drugs (APDs) have been hypothesized to show reduced extrapyramidal side effeetsaEes)rapid

dissociation from the dopamine:ceptor (BR}. However, support for this hypothesis is limited to a relatively small number of observations

made across several decades and under a variety of different expericamtiions.

Aim. To measure the kinetic properties of a large number of APDs under the same experimental conditions in ordectoréletieithese
properties with their EPS and prolaetitevating liabilities at therapeutic doses.

Methods. Using a IRREbased methodwe monitored the association of fluorescent PPHT to terBalmaled BR expressed in CHO cells in

the presence of uabeled APDs at 37°C. These data were fit to a competition association model to determine the kinetic parameters for the

APDs. The resulting-cand offrates were compared to side effect odds ratios frooeaprehensive metanalysis of clinical APD sesli

Results. The APDs displayed a wide range-ehdoffrates, with dissociatiotizvalues ranging from 0.32 to 38.5 niitemarkablywe found

that association rates € 0.68, P< 0.05)ut not dissociation rates £-0.13, P = 0.68forrelated wih EPS. EPS was robustly predicted by a
ligand rebinding modéthat takes into account the microenvironment of postsynaptiR€and integrates association and dissociation rates
to calculate the net rate of reversal of receptor blockade. In contradggtimelevation was correlated with efite ¢ =-0.82, P< 0.05)
Discussion. We propose that rebinding of APDs iniResihapse/apposition leads to prolonged receptor blockade, resultingianget EPS.

In contrast, offate appears to govern hypeqdactinemia. Thus, optimizing both association and dissociation rates atfhen8y lead to
APDs with improved therapeutic profile.

(1) Kapur & Seeman (2001) Am J Psych 1588680(2) Herenbrink et al (2016) Nat Comrgdri0842

(3) Leucht et al., (2@)Lancet. 382:95962:(4) Vauquelin & Charlton (2010) Br J Pharmacol 16588
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The use of threelimensional cell culture models in the study of idiopathic pulmonary fibrosis
Asres BerhanMichael SchuligaTrudi Harri§ Fernando JativaAlastair Stewatt Pharmacology and Therapeutics, University of Melbdume
Melbourne, VIC; Hunter Medical Research Institute, University of Nevichigtie Lambton, NSW.

Introduction: idiopathic pulmonary fibrosis (IPF) is a chronic, irreversible, psdgreand fatal fibrotitung disease. It is characterized by,
disorganized extracellular matrix (ECM) deposition and destruction of the lung architecture. The pathophysiology ofstinés dieesly
understood. Animal models of IPF have low clinicaligtieel value. Twalimensional cell culture as model lacks the complexity ofttve/o
conditions. Thus, the attrition rate of drugs for fibrosis is high.

Aim: threedimensional (3D) cell culture models are better approaches to evaluate potentithentic drugsn vitro.

Methods: 3D human pulmonary fibroblast (PFb) cell cultures were generated ornlowitrattachment plates or on
polyhydroxyethylmethacrylate coated routtom 96well plates. Coagulants and growth factor induced extracellular giggalated

kinases (ERK) phosphorylation was analyzed by western blotting. The effect of transforming grovithdacter D C 2y S E LINB &

and fibrogenic genes markers was measured usingP@RI Cell count after 48 hours of incubation was doaehiinded fashion with a
hemocytometer.
Results: Incubation of PFb cell cultures with known mitogens, such as basic fibroblast growth factor (bFGF), feta(lealemdcoagulant

thrombin (Thr) and factor Xa (FXa) increased ERK phosphorylaticellasrdliferation in 2D but not 3D experiments. TGF A y RdzOSR Y

expression of genes that codes for ECM protein was also reduced in 3D PFbsftom@n f dzy 3a® Ly O2y G N} adx
Col2 and SMAD2 in PFb cultures from IPF patiehtebnorPF culture was significantly increased only in 3D cultures.
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fibrotic markers expression was augmehtmly in fibroblasts from IPF patients.
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HTRa mediates 5HT-induced oedema in the mouse trachea, oesophagus and bladder
Larissa D] Megan Grace William Darby, Simon Potocnilk Peter Mcintyré. *School of Health and Biomedical Sciences,
RMITUniversity, Bundoora, Australi#Baker IDI Heart and Diabetes Institute, Melbourne, Australia.

Introduction. Elevated serum-BT causes oedema in various body tissues by increasing microvascular permeability. Recent
unpublished data from this laboratorynplicate neurogenic inflammatory signalling frorH3 receptors (HTRsS) on primary
afferent neurons as the cause oftbFinduced visceral oedema. The HTR subtype mediating this response is yet to be
identified.

Aims. To determine the HTR subtypediating oedema in the mouse trachea, oesophagus and urinary bladder.

Methods. Plasma extravasation of the alburbinding dye Evans Blue (EB) in a C57BI/6J mouse model of oedema was used
to investigate the inhibition of HTinduced oedema with seleceév HTR antagonists. Mice were anaesthetised with
isoflurane and prdreated with 100 pL i.v. bolus of antagonist for HTR subtype 1A {Y08&35 80 ug/kg), 1B/D (GR 55562

300 pg/kg), 2A (Ketanserin 2mg/kg), 2B-1R3445 300 pg/kg), 4 (GR 113808 30 pg/kgyoro { . Hc bdpT 0o onn >3
WL i.v. bolus, 5 mg/kg) was delivered 9 mins following antagonist treatment, & (&00 pL i.v. bolus, 100 pug/kg) was given

1 min later. Mice were culled 5 mins aftetBl treatment and the circulation cleared of bload ieft ventricular saline (0.9%

NaCl) perfusion. Tissues were excised, incubated in formamide for dye extraction therdr@crand weighed. EB
concentration was determined at 620 nm using spectroscopy and expressed as mean + S.E.M. ng/mg, EB/eried tissu
Results. BHTtreated mice had significantly increased extravascular EB in the trachea, oesophagus and bladder compared
with saline control. Oedema in these tissues was significantly inhibited by the BiftBgonist. No other antagonist tested

had a gjnificant effect on vascular permeability.

Discussion. BT is an agonist at thirteen-@otein coupled receptors. HERegulates affective and cognitive function in the
CNS, is additionally expressed on primary afferents and is known to signajivieE(@vated serum-BIT acts on sensory
neurons to orchestrate disruption of interendothelial adherens junctions by release of inflammatory neuropeptides
(McDonald, 1996). Elucidation of afferent intracellular signalling pathways downstream of ¢ffiiRs an opportunity for
pharmacological treatment of oedema in these tissues.

McDonald DM et al. (1996) Adv Exp Med Biol 410853
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FGD2: A new modulator of mast cell activation
Jeremy Methd, Li Eon Kuék Patrick Henj Amanda Gavin& Graham Mackey Dept of Pharmacol & TherdpUniv of
Melbourne, Melbourne, VIC; Scripps Research Insfituta Jolla, CA, USA.

Introduction: Mast cells are key contributors to allergic and psealliergic reactions. Through lgependent activation of

COs wL NBD Bd alftedniithves pathways such as the GPCR MrgX2, mast cells are capable of releasing inflammatory
mediators including histamine and a host of inflammatory cytokines. FGD2 is -taRity guanine nucleotide exchange
factor thought to regulate numerous telar functions through the small GTPase Cdc42.

Aims: This study investigated the role of FGD2 and Cdc42 in regulating mast cell activation.

Methods: Bone marrow from wildtype (WT) and FGDfice were cultured in H3 containing media to generate mati
bone-marrow-derived mast cells (BMMCs). Mast cell phenotype was assessed by flow cytometry and histology. BMMCs, and
the human mast cell line LAD2, were assayed for degranulation, inflammatory cytokine production, and changes in gene anc
protein expres®n upon stimulation with either antigen (Igkependent) or compound 48/80 (Mrg>i2pendent). In some
studies, the selective CDC42 inhibitor ML141 was used.

Results: FGD2BMMCs showed a heightened degranulation response compared to WT cells. Cdc42 inhibition using ML141
produced a further enhancement of degranulation in both WT and EGifls. FGD2 gene expression was strongly down
regulated by antigen stimulation. Moreer, Cdc42 expression at the protein level was markedly reduced by FGD2 deletion.
In human LAD2 mast cells, Cdc42 inhibition with ML141 similarly produced a marked increase in degranulation following
stimulation with compound 48/80.

Discussion: These rdtaireveal FGD2 as a negative regulator of mast cell activation and also unexpectedly identify Cdc42 as
also playing an important dampening role in mast cell activation. The consistent nature of Cdc42 inhibition on IgE and MrgXz
stimulated degranulation ggests that Cdc42 is acting at a common level in the two activation pathways. These findings
suggest that harnessing the inhibitory actions of the FGD2/Cdc42 pathway might provide novel approaches to treating
allergic and pseudallergic reactions.
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Respiratory syncytial virusnduced glucocorticoid insensitivity in bronchial epithelial cells: role of

pathogenassociated molecular patterns (PAMPS)
Asmaa Radwan Yuxiu C. XtaShenna LangenbakiRosa C. Gualahdlastair G. Stewart
1Lung Health Resrch Centre, Department of Pharmacology & Therapeutics, University of Melbourne, Australia
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Introduction. Respiratory syncytial virus (RSV) is the prime cause of paediatric bronchiolitis and one of the leadisgfrigger
asthma and COPD exacerbationssjiite the fact that RSWduced pathogenesis is in part inflammatory, the beneficial
effect of glucocorticoids (GC) in altering the course of the disease is still debatable. Infection with RSV has a detrimenta
effect on GC signalling through mechanismet thre not yet defined.

Aims. To ascertain whether Ttike receptors (TLRs) contribute to R®¥diated GC insensitivity in human bronchial
epithelial cells (BEAZB).

Methods. The TLR ligands used in the current study included poly I:C; TLR3 ligamtdR4Hfgjand, zymosan A; TLR2 ligand

and imiquimod; TLR7 ligand. In addition, the RMBDAS ligand; Poly I:C LyoVec, was also tested. Glucocorticoid response
element (GRE) activity was assessed in BBAEBells via transient transfection with a G&atrolled secretory alkaline
phosphatase (SEAP) reporter construct-i@licible gene expression was assessed bgFROR. The selective ALK5 inhibitor,
SB431542 (1uM) was used to identify the contribution of TGF ¢ [ wo gl a 1y 201 SR RNAERNER A y 3
Results. Among different PAMPs screened, only poly I:C and LPS significantly attenuated dexamgtiasedeGRE
activation. Moreover, both PAMPs impaired the expression of epithelial sodium channeld dzo dzy A i 09bl
glucocorticoidinducble leucine zipper (GILZ), while upregulating plasminogen activator inhibi{@Adl) expression,
suggesting that these PAMPs initiated TGF SELINSaa A2y ® { . nompnH oO6mMxal LINBOSY(SH
failed to recapitulate the naked pp I:C detrimental effect on GC sensitivity. Moreover, TLR3 knockdown abolished poly I:.C
induced GC responsiveness. In contrast, neither zymosan nor imiquimod had a detectable effect on dexamethasone
induction of ENaC and GILZ expression or GRE activation.

DiscussionThe current findings suggest that dsRNA/TLR3 and TLR4 pathways significantly contributentedRE8d GC
resistance. However, neither TLR2, TLR7 nor RLR$;aREGMDAS, has a detectable effect on epithelial GC sensitivity.
Moreover, ALK5 inhibition pwented both TLR3 and Tl-Rvdiated impairment of GC actions implicating ¥GF | a |
downstream mediator of RSduced GC resistance.
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GPR5Z; A fine-tuner of striatal signalling in schizophrenia?
Daisy L Spark, Gregory Stewart, Christopher J Langreagl Discov. Biol., Monash Inst. of Pharm Sci, Monash Univ,
Parkville, VIC

Ly G NR RdzOG A 2 ys@oudlet, wrphan G groteinoufidell receptor (GPCR) recently identified in literature as a novel
target in schizophrenia due to expression in key arefigopaminergic and glutamatergic dysregulation. GPR52 is highly
expressed in the striatum, exclusively on dopamineebeptorexpressing medium spiny neurons (MSNs) and predominantly
on dopamine Dreceptorexpressing cortical pyramidal neurons, in kaguronal populations that may regulate striatal
hyper- and cortical hypodopaminergic states in schizophrenia.

Aims. To examine the role of GPR52 in striatal signalling, neurophysiology and-defsatient behaviours in order to gain
insight into how ths receptor may function as a novel target for schizophrenia.

Methods. We performed cAMP accumulation ?Gaobilization and ERK1/2 phosphorylation assays in Chinese hamster ovary
(CHO) cells stably transfected with human GPR52 (CHO GPR52) using sejathigic sagonist g2-(3-Chlore5s-
fluorobenzyl)1-benzothiophen7-yl]-N-(2-methoxyethyl)benzamide (BTBZ); cAMP assays were also performed in primary
mouse embryonic striatal cultures. We used immunohistochemistry to investigBEBZnduced phosphorgtion of striatal
signal integrator, 32kDa dopaminand cAMPregulated phosphoprotein (DARBR). Two key residues that modulate MSN
excitability, threonine 34 (T34) and threonine 75 (T75), were examined-iand D-expressing MSNSs. In vivo activity 3f
BTBZ (1- 30 mg/kg, IP) was assessed using amphetamine (3 mg/kgamé) phencyclidine (3 mg/kg, HFPinduced
hyperactivity in mice (n =-8 per group).

Results. BTBZ induced cAMP production (pEEC7.5 + 0.2, n=4), but not &anobilization or ERK2/ phosphorylation, in
CHO GPR52 cells and also induced cAMP productionso@EBC3 + 0.2, n=4) in striatal neuronsBIBZ increased T75
phosphorylation in B but not Dx-expressing MSNs, with no effect on T34 phosphorylation in either population unese th
experimental conditions. Finally,-BTBZ showed efficacy in predictive animal models of psychotic symptoms of
schizophrenia, inhibiting both amphetaminand phencyclidinéenduced hyperactivity at 30 mg/kg (IP) and.@mg/kg (IP),
respectively.

Discus®n. This data suggests that GPR52 activation, likely via regulation of cAMP signalling, modulates botB2DARPP
phosphorylation and behaviour in predictive models of schizophrenia.
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Do human amnion stem cellerived exosomes improve stroke outcome?
Andrew Ghaly, Rebecca Litn Euan M Wallade Christopher G Sobég Brad RS BroughténDept of Pharmacol, Monash
Uni\t, VIC; The Ritchie Centre, Hudson Institute of Medical Reseafich

Introduction. Recent findings indicate that human amnion epithelial cells (hAECs) are neuroprotective following stroke.
However, little is known about the factors these cells release to elicit neuroprotection. Interestingly, stem cells release
extracellular vesicles #tad exosomes, which are thought to be the active component of stem cells and have an improved
safety profile.

Aims. The study aimed to test whether hA#&Zived exosomes exhibit similar pesttoke neuroprotective effects to those of
hAECs.

Methods. Malemice (812 weeks old) were anaesthestised with intraperitoneal ketamine (80 mg/kg) and xylazine (10 mg/kg)
and subjected to 30 min middle cerebral artery occlusion or sham surgery (n=6). At 1 h following reperfusion, mice were
injected intravenously with ehicle (saline; n=8), $thAECs (n=8) or 10g of hAE@lerived exosomes (n=6). After 24 h,
functional outcomes and infarct volumes were assessed and immune cell infiltration was analysed via
immunohistochemistry.

Results. Mice treated with either hAECseainsomes were able to grip a wire for 63% and 45% longer compared to vehicle,
respectively. Furthermore, the treated mice had a lower neurological deficit score compared to yetatésl mice. Infarct
volume was reduced by 56 % (p=0.05) and 65 % (pxGdowing hAEC and exosome administration, respectively,
compared with vehicle treatment. Consistent with hAEC treatment, exosomes prevented the increase in neutrophils and T
cells in the ischemic hemisphere. Finally, exosomes abolished, whereas hAHBES tie reduce, strokénduced glial scar
formation.

Discussion. These data indicate that exosomes provide similar neuroprotective benefits as hAECs following ischemic stroke.
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Magnesium Acetyltaurate provides Retinal Neuroprotection agaifN¥IDAInduced Excitotoxicity

Igor lezhitsé®, Renu Agarwa) Lidawani LambdkPuneet Agarwal Nor Salmah BakarAnna KrasilnikovaNafeeza Mohd
Ismail Faculty of Medicine, Universiti Teknologi MARMALAYSIA; Volgograd State Medical UnivérsiBUSSIA;
International Medical UniversityIMU Clinical School, MALAYSIA

Introduction. Glutamate excitotoxicity plays a major role in the loss of retinal ganglion cells (RGCs) in glaucoma. The toxi
effects of glutamate on RGCs are mediated by the ovienutation of NMDA receptors. Accordingly, NMDA receptor
antagonists have been suggested to inhibit excitotoxicity in RGCs and to delay progression and visual loss in glaucom
patients. From this point of view, magnesium (Mg) as physiological antagomM#fiDfA receptors might be good therapeutic
instrument in the treatment of NMDAnediated ocular pathological conditions

Aims. The purpose of the present study was to examine the potential of neuroprotective effect of Mg acetyltaurate (MgAT)
on RGC death inded by NMDA.

Methods. Rats were divided into 5 groups and were given intravitreal injections. Group 1 (PBS group) was injected with
vehicle; group 2 (NMDA group) was injected with NMDA while groups 3,(dréce) and 5 (pos) treatment were injected

with MgAT, 24 hours before, in combination or 24 hours after NMDA injection. NMDA and MgAT were injected in PBS at
doses 160 and 320 nmol, respectively. Seven days after injection, the histological changes in the retina and optic nerve wer:
evaluated. The xent of apoptosis in retinal tissue was assessed by TUNEL assay and -Gaspamaiohistochemistry
staining. The estimation of neurotrophic factor, oxidative stress, profaypoptotic factors and caspaskactivity in retina

was done using ELISA techreq

Results. The retinal morphometry showed reduced thickness of ganglion cell layer (GCL) and reduction in the number of
retinal cells in GCL in NMDA group compared to the MgAT treated groups. TUNEL and-Easpiseg also showed
increased number ofpoptotic cells in inner retina. The results were further corroborated by the estimation of neurotrophic
factor, oxidative stress, pro/antapoptotic factors and caspasactivity in retina.

Discussion. Current study revealed that intravitreal MgAT gmé&s retinal and optic nerve damage induced by NMDA.
Overall, our data demonstrated that the pteeatment with MgAT was more effective than-cand posttreatment. This
protective effect of MgAT against NMBwduced retinal cell apoptosis could be attribd to reduction of retinal oxidative

stress and activation of BDME&lated neuroprotective mechanisms.
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Deferoxamine can reduce brain injury and enhance functional recovery in a rat model of endotfielin

induced focal stroke.
Nicole M Jonés Thomas-ath', Hong L NguyérSchool of Medical Sciences, UNSW Austrefigdney, NSW.

Introduction. Stroke is a leading cause of death and disability and there are currently limited treatment options for this
devastating neurological condition. Increasing @gsion of the transcription factorhypoxiainducible factorl (HIF1) and

its target genes, including erythropoietin and vascular endothelial growth factor can protect against brain injury. Under
normoxic conditions HIEh LINRP G SAY A a R fraWhy®RERaseRedz$mesi (PHDk)IwhRich cause ubiquitination
and proteosomal degradation and consequently, constitutive levels ofMHIF LINR G SAY | N8B | fYyY2ad dzyk
PHD inhibitors can cause accumulation of-HI&nd increase target genexpression. Previously, we have shown that
pretreatment with hypoxia and a PHD inhibitor (deferoxamine (DFX)) can reduce brain injury and this protection is largely
due to HIFL and its target genes.

Aims. Here we have examined whether DFX can redude brmry and enhance functional recovery when administered
after a stroke.

Methods. Adult male Spragtieawley rats (30350g) were anaesthetised with isofluorane (1.5%, via inhalation in oxygen)
and a cannula implanted just above the middle cerebral grt®ats were allowed to recover for 7 days, and endothelin
1(120pmol) or saline injected into conscious rats to produce stroke or sham rats. A single, intraperitoneal (i.p.) iofection
DFX (200mg/kg, i.p) or saline vehicle (i.p.) was performed 6h sffiteke or sham treatment. Behavioural testing was
performed prior to cannula implantation and 1, 7 and 14 days after stroke induction. On day 14, brains were removed for
histological analysis to evaluate lesion volume.

Results. There was minimal tissless in both sham groups (n=3, per group; (vehicle) 4+£ n(BFX) 3+1.mf Stroke
induced an infarct size that was significantly larger than both sham groups (48+14m#B). Stroke rats that received DFX
showed a significant reduction in the infarctesi@d 0+3mni; n=5) compared with vehicle treated stroke rats (p<0.05, ANOVA,
Tukeys poshoc test). Likewise, rotarod activity was improved at 14 days following stroke in the DFX, compared te vehicle
treated stroke rats.

Discussion. Our findings indicate thmodulation of HIFL and its target genes after a stroke is an effective neuroprotective
strategy that also appears to improve functional recovery.
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Cortisol inhibits selected actions of inhaled corticosteroids (ICS) in human airway epithelium
Dani@ Radojicic, Christine Keenan, Alastair G Stewart, Lung Health Research Centre, Dept Pharmacology and Therapeuti
University of Melbourne, Parkville, VIC

Introduction. Cortisol is essential for normal growth and differentiation of bronchial epithelium. Alterations in epithelial
differentiation and functions contribute to chronic inflammation in asthma. Amftammatory actions of glucocorticoids (GC)

in epithelium inalide transactivation of selected genes and inhibition of synthesis/release einflasnmatory cytokines.
However, GC resistance remains a major obstacle to the successful treatment. Whether the physiological GC, cortisol, ca
affect actions of ICS and ceoifiute to the resistance in asthma, remains to be established.

Aims. To investigate the effect of cortisol (hydrocortisone) on-aufiiammatory actions of ICS using human airway epithelial

cell model.

Methods. BEARB cells were exposed to-1IDuM hydrocotisone (HC) 30 minutes before fluticasone propionate (FP) (1
10nM) treatment for 4h and 24h, at which time expression ofi@iDcible genes was measured by-PFCR and protein
expression was assessed by western blot. Furthermore, following GC treatmént, &8 ¢ SNB OKI f f Sy3aSR ¢
for 24h, and levels of prmflammatory cytokines were measured using ELISA. Results. FP induced PLZF, GILZ ayeh®PK
expression in BEAZB cells in concentratiodependent manner. However, piteeatment with 1uM HC significantly
decreased the maximum response to FP, which was most prominent for PLZF gene expression (45+4% of the response
1nM FP, n=4). The effect of HC was even greater in PLZF protein expression (31+4%, n=4). Although 10nM FP greatly inhibi
Tb C-induced granulocyte macrophage colestymulating factor (GMCSF) release from BE2B, 1uM HC significantly
limited the inhibitory effect (p<0.05, n=4).

Discussion. Cortisol limits maximum induction of selected genes and repression - @¥SGMy IC® ihuman airway
epithelium. As some of the beneficial actions of GC are mediated through these pathways, cortisol may limit the efficacy of
existing treatments and contribute to GC resistance in asthma, particularly when its levels are elevated by stress.

N . I%W Y 1LY



227

Assessment of cytosolic free calcium levels in MDUB-231 breast cancer cells undergoing cell death

following treatment with ceramide and staurosporine
John J Basséit Amelia A Petets Sarah J RoberfEhomson, Gregory R Monteitt?. School of Pharety, The Univ of
Queensland Brisbane, QLD; Mater Research, The Univ of QueersBrisbane, QLD.

Introduction. Investigating the contribution of altered calcium signalling to key cancer hallmarks such as cell death and
migration has been hindered liie poor suitability of smainolecule fluorescent dyes for lortgrm assessment of cytosolic
free C&* ([C&"]cv). Geneticallyencoded calcium indicators such as GCaMP6m could potentially allow continudéitong
measurement of [Cdlcyrin breast caner cells, revealing the nature of alterations in the intracellular calcium signal in
processes relevant to breast cancer progression.

Aims. To assess [Clavievels in GCaMP6m expressing MMB-231 breast cancer cells treated with inducers of cell death
Methods. GCaMP6m expressing MBIB-231 cells were treated with either staurosporine (1 uM) or ceramide (100 uM) and
imaged using an ImageXpress Micro (Molecular Devices) every 5 min for 6 h at 37°C in HEPES buffered ™ Rivtiivite
media containing pidium iodide (1 pg/mL), as an indicator of cell death.

Results. Addition of staurosporine was associated with an initial increase #icf€and subsequent changes in cell
morphology, followed by sustained [€yroscillations over the 6 h measurenteperiod. A significant increase in fQavr
was identified in ceramide treated cells, with clear variability between individual cells in the time to reach max#tjal{Ca
levels. Peak [Cdcyrincreases were greater in the subset (~10%) of cerantigied cells that underwent cell death and in
all cases increases in favrpreceded cell death. siRNAediated silencing of the global [€Rrvrregulator, plasma
membrane calcium ATPase 1 (PMCAL), modestly augmented both péjkJfdareases and cell death.

Discussion. Ceramide and staurosporine treatment resulted in differential changesfieydaMDAMB-231 over 6 h. This
work has also identified a relationship between PMCA1 and th&]gaccumulation associated with @mide-induced cell
death in MDAMB-231 breast cancer cells. Future work aims to investigate the influence of regulators obptrated
calcium entry on staurosporin@duced cell death given the observed sustained{icaroscillations in MDAVIB-231 breast
cancer cells.
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CCL18 and reactive oxygen species are potential mediators of thefiprotic actions of M2

macrophages
Caitlin V Lewis, Mingyu Zhu, Tara E McConaghy, Brett Larner, Yan Wang, Antony Vinh, Robert E Widdop, Christopher G Sok
Grant R Drummond & Barbara K Ketdprper.Dept of Pharmacol, Monash University, Clayton VIC

Introduction. M2 macrophages contribute to vascular fibrosis and stiffening in hypertension (Moore et al., ROtEsitial
mediators of these actions include rdae oxygen species (ROS) and the macropltmgived, profibrotic chemokine
CCL18. Thus whilst oxidative stress is associated with cardiovascular remodelling and fibrosis (Barnes and Gorin, 2011), tl
ROSgenerating capacity of M2 macrophages has notrb#eroughly investigated. Moreover, pffdrotic actions of CCL18

are evident in the lung yet its role in cardiovascular settings is unknown.

Aims. To investigate the R@&nerating and prdibrotic capacity of M2 macrophages.

Methods. PDBu (10pmolAgiimulated ROS generation from human ME{51 y 3 k Y { -10QGnig/ml ligepolysaccharide,
24-72h) and M2 (25ng/ml 14, 2472h) macrophages was detected via L@&hanced chemiluminescenc€®f), and amplex

red (HO) fluorescence. CCL18 was measured R&RCR and ELISA. Type 1 collagen was measured via western blotting in
CCL18 (300ng/ml, 72h}treated human cardiac fibroblasts.

Results.PDBu increased superoxide levels to a similar extent in M1 and M2 macrophag@sf@itl5P<0.05, n=&); an

effect that was negated by Nox2 siRNA. Hydrogen peroxide generation was greater in M2 versus M1 macrophfes (1.5
P<0.05, n=5). # causedconcentration and timedependent increases in macrophage CCL18 mRNA (up tofdid)o
P<0.05, n=5) and protein (up to 50fold, P<0.05, n=4) expression, which was attenuated by STAT3 inhibition (P<0.05,
n=7). CCL18 caused a concentrafilmpendent incease in type 1 praollagen (up to 4old, n=4) and increased mature type

1 collagen (1.50ld, n=4) in cardiac fibroblasts.

Discussion. M2 macrophages generate substantial levels of ROS and CCL18. We provide the first evidence that CCL
increases cadlgen synthesis in human cardiac fibroblasts. Therapeutic targeting of M2 macrophages, and their generation of
ROS and CCL18, represents a novel approach for the treatment of fibrosis during hypertension.

Barnes JL and Gorin Y (20Kiyiney Int79(9): 94-956
Moore JP, et al. (20150\m J Physiol Heart Circ Phys3@9 (5): HO0&1917
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Pannexinl channels and P2X7 receptors in a human colonic mucosa model of colitis: potential roles in

inflammatory bowel disease
Erica F DiezmésPaul P Bertrand, Lu Lit. Dept of Pharmacolody School of Medical Sciences, UNSW Australia, Sydney,
NSW; School of Medical ScienGéMIT University, Bundoora, VIC.

Introduction. The pannexitt (Panx1) channels are found on many cell types and ATP released fronchizesels can act

on nearby cells to activate purinergic P2X7 receptors (P2X7R). This interaction was shown in some tissues to mediat
inflammatory processes such as release of cytokines (Pelegrin & Surprenant, 2006). Inflammatory bowel disease (IBD) is
condition characterised by colonic tissue damage and alterations in cytokine levels. It would be of interest to study&anx1 a
P2X7R in IBD to reveal their potential roles, as there are limited studies in this area.

Aims. The aim of the present study wiasinvestigate the function of Panx1 and P2X7R in an adapted model of cytokine
induced colitis in the mucosa layer of human colon (Nicotra et al., 2013).

Methods. Mucosal strips (4 x 10 mm) were incubated in carbogenated RPMI 1640 media containing fLéalfaeteum and

1% penicillirda G NBLIG 2 YE OAY 2@SNJ mc K -Mid odomrncyl Hx Y& (G221 N yoS2ai Keob G S NB/ R
channel blocketPanx1 (100 pM) and P2X7R antagonist A438079 (100 pM) were used to block function. Zonulastclude
(Z01) tight junctions were studied using immunofluorescence.

Results. The colitis model showed tissue damage in the cytakilyegroup and not in the control grouf€0.0). Crypt
damage showed a statistically significant decrease in groupeeated with inhibitors compared to the cytokinenly group
(*%Panx1,P=0.02 A438079,P=0.02 Panxl + A43807%=0.03. Tight junction protein ZQ was abundant in all control
mucosa and reduced in the cytokimaly group P<0.0). This was attenuated in the presence'%fanx1 P=0.03.

Discussion. Panx1 and P2X7R were found to have an influence on tissue integrity in a human colonic mucosa model of coliti
The blockage of Panx1l and P2X7R reduced the inflammatory cytokine dnclype damage and loss of tight junctions. Thus,
Panxl and P2X7R may have roles in causing mucosal damage, which is a common feature seen in clinical IBD. This proc
may involve extracellular ATP signalling similar to that observed in other tissues.

Pdegrin P & Surprenant A (2006) The EMBO Journal 25:5082
Nicotra et al. (2013) Prostaglandins Other Lipid Mediat-100: 2229.

230
Proteome profiling reveals phosphoofilinl as a candidate mediator of T&Fnnduced glucocorticoid

resistance

Meina Lt, Christine R. Keengnyuxiu C. XiaShenna Y. Langenbagchirudi Harri§ Jon Mangurh Alastair G. Stewalrt
1Lung Health Research Centre, Department of Pharmacology and Therapeutics, The University of Melbourne,
Parkville, VIC, Australia.

Introduction: Glucocorticoid (GC) resistance limits GC effectiveness in treating respiratory diseases, including sevare asthm
and chronic obstructive pulmonary disease (COPD). Transforming growth-fdc{@GFbl) induces resistance to GCs in
airway epihelium. However, the mechanisms remain unknown. We undertook a systemsed approach to identify
candidate signal transducers of the GC resistance induced by TG®

Methods: The effects of T@Fm 2y D/ | OGAQGAGE 6SNBE YSI| aGREfRrollddirdpyitar and D/
GGinducible gene expression. The IGF LINE (i S 2 ¥2B ceélisfwas i@ehtified using differentiatgel electrophoresis

(2D DIGE) and {MIS/MS. The potential role of candidate mediators was validated using siRNA and sheallilmm&inase
inhibitors. Data are presented as the mean +SEMfiodependent experiments.

Results: TGF M | y-Ro ¢ BELI ANBR D/ IO ABARR Y 2 6 & S Kipkhanontanddizay kingds&8 ¢ S
pathways ((extracellulasignatregulated lnases (ERK);Jun Nterminal kinases (JNK), p38 mitogactivated protein kinases
(pP38MAPK), phosphoinositidekinase (PI3K)) of TGFM RA R y 2 (4 MINBYISWVANXDCI® hT GKS 1
changes induced by TGFMZ 2yt & Hn  dlfy M&cogktailidf the yilfove &ihageSnhibitors. Of these 24 candidates
only 4 were commonto TGFmM | y-Ro E DEA ( Keofilidéing pdkriised based on prior evidence of induction of GC
insensitivity. TGF nnduced phospheofilin was inhibitedby the LIM kinase (LIMK) inhibitor, as was GC insensitivity. LIMK2
and coflilinl siRNA attenuated TGFv &4 dzLJLINE&aaA 2y 2F D/ | O G-gofflinliméhdphosph@ipase®Da 2 O
(PLD) activates support on use of the selective PLD inhibitochvginevented TGF ninduced GC insensitivity.

Conclusions: Proteomic analysis identified phosphfilinl as a potential transducer of TGRinduced GC insensitivity, and

as a determinant of GC sensitivity.
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The gut hormone INSL5 activates multipdggnalling pathways in the human enterocyte cell line NCI

H716
Sheng Yu Ang, Martina Kocan, Dana S Hutchinson, Bronwyn A Evans and Roger J Summers. Drug Discovery Biology, Mo
Institute of Pharmaceutical Sciences, Monash University, Parkville VIC

Introduction. Insulidike peptide 5 (INSL5) is a peptide hormone secreted from enteroendocdelisliogether with GL-R. Its

cognate receptor is the relaxin family peptide receptor 4 (RXFP4), a GPCR predominantly expressed in the ¢Qlorestuetl,

2014). Although recognised as an appetite stimul@mnbsse et al, 2014), a recent study suggested that INSL5 also stimulatéd GLP

release from GLUTaegklls (Luo et al, 2015), suggesting a possible autocrine/paracrine feedback system.

Aim. To elucidte the biological roles of INSL3le GLPL secreting icell lines, NGH716 and GLUTag cells.

Method. NGH716 and GLUTag cells were grown in RPMI or DMEM with 5% FBS. Gene expression was studied using Tagman

gPCR assay. Cell signaling was perforuséty AlphaScreen and Western blotting. cAMP accumulation was measured using LANCE

HTRF kit. GEPsecretion was measured using active -GILR.

Results.RXFP4nd proglucagonGCGhut not INSLSmRNA expression was identified in M6 cells. In thescells, INSL5

activated pERK1/2, fAKT (gSer473 and {Thr308) and {56RP with peak response observed at 5 min, 15 min and 30 min,

respectively (p<0.001). In the same cells, INSL5 concentdgjgendently inhibited forskolistimulated cAMP accumulation

Concentratiorresponse curves revealed comparable pB@lues for the pathways investigated (see table). However, INSL5

treatment did not affect GLR secretion from N@H716 cells. In GLUTag cells little tahdp4expression was detected in contrast

to the previous stud{l_uo et al, 2015). Moreover GLUTag cells were unresponsive to INSL5 treatmaKflirapd {56RP assays.

Discussion. N&1716 cells endogenously express RXFP4 and are responsive to INSL5 although the peptide does not appear |
pERKIZ  AKTpSerd3 AKTpThid0s  pSGRP  cAWP regubte GLPL secretion in these cells. This coupled with the lack of RXFP4
Bmnis) [1Smnrss) (iSminr=y) @mnies) S@mnie) - eypression in GLUTag cells suggests that the roles of INSL5 in enterocytes have

Enu(bbasal] 1543786 2502456 162460 11524198  51.16:54 -
PECs 844045 79401 80023  78:033 80026 yet to be determined.

Grosse ét al. (2014).PNAS11:11133;11138
Luo Xet al.(2015).Biochem 466: 467-473

232
GPR37L1: an orphan G protetoupled receptor contributing to sex differences in blood pressure

regulation

James L. J. Colem@&nMargaret A. Moudt?, Jianxin W4 Nikola JancovskiMaurizio Stefarj Cristobal G. dos Remedigslichael
P. Feneley Andrew M. Allef) Robert M. Grahafn Nicola J. SmithMolecular Cardiology and Biophysics Division, \C&RIney,
NSW; School of Medical Sciences, UNSyiney, NSW; Dept of Physiology, Univ of MelbSuRakville, VIC; Dis of &omy and
Histology, Univ of Sydn&\Sydney, NSW; Cardiac Mechanics Div, V,Sy&hey, NSW

Introduction.Over 100 mammalian G protegoupled receptors (GPCRs) are yet to be matched with endogenous ligands; these so
OFff SR W2NLXKIyaQ 2FFSNI K2LIS a y20Stf RNHA G(GFNBSGa Ad (NB
shown by our labatory to be a novel proteasmactivated GPCR (Coleman et al, 2016). A previous study suggests GPR37L1 to
regulate BP in mice (Min et al, 2010) yet this work lacked vital controls. We investigated GPR37L1 more thoroughlysimgpitthesi

is a CVS regutatwith a role in BP control.

Aim. To investigate the effects of global GPR37L1 deletion on the CVS and to profile receptor expression.

Methods. Male/female GPR37L1 wilpe (WT) and knockout (KO) mice were subject to BP phenotyping (via invasive
cathetelisation under anaesthesia or conscious radiotelemetry) and cardiac hypertrophy assessment (via weighing of whole heart,
left/right ventricle tissue). Receptor expression was investigated using immunohistochemistry of GRB37tidsue and
immunoblottingof WT tissue.

Results. The previously described hypertensive phenotype ahik©was limited to females, which had significantly elevated
a2ai2fA0 oO6bmMmMdPcpro®PdP YYI IAZ yxMoI LIKNPap0 FyYyR RALl avehéva O . t
validated this phenotype using radiotelemetry in conscious n@icatrasting previous reports of GPR37L1 mRNA in heart/kidney,

we could not detect the GPR3HatZ reporterprotein in either organ. We observed an abundance of GPR37L1 in the brain,
especially in astrocytes and Bergmann glia.

Discussion. The CNS expression pattern and fespaleific phenotype of GPR37L1 suggests it to be a hitherto unknown
contributor to both central CVS regulation and the sexual dimorphism of BP control.

Colemaret al (2016). Sci Sig (423). pp. ra36
Min et al (2010). Biochem Biophys Res Commun (393). g 55
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Pickpocketing pharmacological neighbours reveals ligands for orphan receptors

Tony Ngé, Andrey V llatovskiy Alastair G StewattJames LGoleman, Fiona M McRolh R Peter RiékRobert M Grahar
Ruben Abagyan Irina Kufarevg Nicola J Smith Molecular Cardiology & Biophysics Division, V& CRtlinghurst, NSW;
Skaggs School of Pharmacy & Pharmaceutical Sciences? U@Sblla, CA; dlecular, Structural and Computational
Division,VCCR]J Darlinghurst, NSW.

Introduction. Over 100 orphan G proteaoupled receptors (GPCRs) lack ligands to probe their function. Many synthetic
ligands display polypharmacology but phylogenetic analgsesot always accurately predict their likely -tdirgets (Gloriam

et al, 2009; Lin et al, 2013). Predicting this between known and orphan GPCRs is invaluable.

Aims. To predict pharmacological similarities between GPCRs through refined binding site segpusgsis accounting for
residue:ligand interaction strength, and to predict ligands for orphan GPCRs.

Methods. We developed GP&Rntact-Informed Neighbouring Pocket (ColNPocket): positional sequence similarity was
weighted by the ligand:residue contastrengths observed in GPCR crystal structures. Relationships based on this metric
were built for all GPCRs. Experimental validation was performed in reporter gene assays.

Results. The GPERINPocket arrangement of GPCRs recapitulated features of the lggailarity organisation of GPCRs. In
benchmarking studies, GPCRINPocket showed better recognition of known GPCR ligand similarities (described in ChEMBL)
compared to previous unweighted measures. Orphan receptor GPR37L1 was predicted to be phainsigosimilar to the
bombesin, orexin and neuropeptide S receptors and not to the phylogenetically related endothelin receptors. Three ligands
from these receptors displayed inverse agonism at GPR37L1 in the cCAMP reporter assay (30% hit rate), dempdhstrati
utility of GPCRCoINPocket.

Discussion. Predicted pharmacological similarity between known and orphan GPCRs can guide the search for potentic
ligands. These initial ligands act as a stepgitoge to explore the therapeutic potential of orphan egtors; the ligands can

be used to refine homology models for virtual ligand screening and to facilitate panalligio andin vivostudies of orphan
GPCRs. GP@R®INPocket can be applied to any orphan GPCR of interest.

Gloriam DE et al (2009) J Mede@h52:44294442.
Lin H et al (2013) Nat Methods 10:1206.
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The potential role of a novel endogenous allosteric modulator of muscarinic acetylcholine receptors
Ee Von Moo, Patrick M Sexton, Arthur Christopoulos and Celine ValantDBray. Bio., Monash Inst. of Pharm Sci, Monash
Univ, Parkville, VIC.

Introduction. There is now emerging evidence that endogenous modulators can target G protgiled receptor (GPCR)
allosteric sites (van der Westhuizen et al., 2015). Although tleh¢)physiological roles of many endogenous GPCR
allosteric modulators are poorly understood, major basic protein (MBP) has previously been identified as a putative negative
allosteric modulator of neuronal autimhibitory Mz muscarinic receptors (mMAChRs)the airways (Jacoby et al., 1993). We
hypothesised that other highly basic endogenous proteins, such as the antimicrobial pepiRiettdt is involved in wound
healing, chemotaxis, maturation of immune cells or, in some cases, cell deakibe(iberget al. 2013) can also interact
allosterically with mAChRs.

Aims. To characterise the pharmacological properties <&t human mAChRs.

Methods. Using CHO cells stably expressing tedMmAChRs, we performedH]NMSradioligand binding and G protein
activationY SRA I G SR Fdzy QliA2y Il f &addzRASa owop{8D¢t:{ O0AYRAY3d I YR
effects of Li37.

Results. 137 mediated a concentratiedependent but partial (saturable) inhtibn of PH]NMS specific binding at all three
Mi1-M3z mAChRs (p#<5.2+0.2, 4.9+0.3, and 5.3+0.1, respectively). Additionallg7Lhegatively modulated A@hediated G

protein activation at all MMs mAChRs, completely abolishing responses to the endogemlussteric agonist.

Discussion. Our results suggest that3ZLis an allosteric modulator of the ;NMls mAChRs, negatively modulating ACh
function. These mMAChRs are expressed on various neuronal andenioonal cells, including immune cells, epithelialls;

and endothelial cells, and known to be involved in their survival outcome. The blockade of mMAChR activgy fmpuld
therefore have unappreciated physiological and pathological consequences.

van der Westhuizen ET et al. (2015) J Pharm Exp 338{2):24660.

Jacoby et al. (1993) J Clin Invest 91:18348.
Kahlenberg et al. (2013) J Immunol 191(10): 4805.
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¢ ONRYS Aa | y20St | fdreBdedptSrNA O Y2 Rdz | §2NJ 2F GKS
Brendan P Wilkins, Erica Leonar, Angela M Finch. Department of &w@logy, School of Medical Sciences, UNSWAustralia,
Sydney, NSW.

Introduction. Tacrine is a small molecule that is a known allosteric modulator of the muscarinic acetylcholine receptors
6Y! / Kwa t-adrengdeptors. The only synthetic compound known t® Rdzf | (i & RINGS/ 210 SAR)Gi& NI 6
¢lw-mMmnnocmI GKAOK A& I f a2 AREhareyhoindbgyywithitiie mAChRsY we/ hiputidedised tat i
GFONRYS YIe& 0SS +y | eAMR2a4GSNAO Y2RdzZA FG2NJ 2F (GKS i

Aims. To determine the allosteric effects of they’ S I AR, @ni{ Saracterise its binding site.

Methods. CO® Y SYOo NI ySa SELINGARWern Hseditd determinef tHe afenitySf tacrine and its effects on
[*H]dihydroalprenolol (DHA) dissociation and association kinetics. Functional assaygs the cyclidMP (cAMP)
bioluminescent resonance energy transfer biosensor CAMYEL were used to further assess the allosteric effects of tacrine o
F3z2yArald araylrfttaydaed ¢ ONRYS 461 a& R201 SR A :ARIo idérfii$ potenfial O A ¢
AYGSNY QiAzya 6AGK |y |ff2aiSNRAR AuaitSwere cdnsirg&Rd add/theimisdbilatGy LIN.
effects of tacrine were characterised at these mutant receptors.

Results. Tacrine bound with low affinity to theAR with a pKpp value of 5.020.2 (ko 0 ® ! i mMn>ax G ON&R
slowed the dissociation offl]DHA (KsKor = 0.67+0.04, 3 P<0.05). cAMP accumulation was only affected by high
O2yOSY (NI GA2ya 2F GF ONARYS 0 of sopremling by 2.K tbl@E6-7RPZ@0SahdsadrénalineK S |
by 5 fold (=8, P<0.05). InsilicR2 O1T Ay 3 NBZSIFf SR AYGSNIOGA2ya 6A0GK YoRGA LK
corresponding to residues that are involvedailtosteric ligand binding at the mAChRs. Alanine substitution of these residues
NERdAzOSR (GKS | LILJ NBy ( -ARFdedresded the aBilfy oflitdcrdéldd yh&lulaFe2ieIbitdGSEIDHA,

and also reduced the ability to modulate isoprenalinduced activation of the receptor.

5A40dzaarzyd 28 KI @S aKz2gy @Kt (i KGO NRyISS NIa0 (ila  YeRARIdKE ARRINI 2
¢KS AYLIX AOI i SRARSBIGsEeR dife zare AcmolagdusS with the mAgZhRllostert site, suggesting that a
conserved allosteric site exists between these two receptors.
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Functional analysis of novel allosteric modulators at the; Muscarinic acetylcholine receptor

Emma T van der WesthuiZerCassandra Hatzipantélidanuela Jorg Juliana Cunico DallaghoCeline Valadt Patrick M.
Sextor, Peter J. Scamm@&|sArthur Christopoulds Drug Discov. Bidland Med. Chend, Monash Inst. of Pharm Sci, Monash
Univ, Parkville, VIC

Introduction. The M muscarinic acetylwline receptor (mMAChR) is a G protemupled receptor (GPCR) expressed
LINBR2YAYlyGfte Ay GKS ONIYAYy YR AGa | OGAGLIGAR2Y KIFa 0SSy
disease and Schizophrenia (Bodick et al., 1997; Carruthexs, 2015; Foster et al., 2014). However, selective targeting of
this receptor has remained suboptimal until the recent discovery of nouehMChR positive allosteric modulators (PAMS).
Aims. To synthesise and characterise novehMChR allosteric madators.

Methods. 52 novel compounds were synthesised and tested in recombinant FIpInCHO cells expressing the wild type anc
selected mutants of the MMAChR using a cdlbsed functional assay of inositol phosphate 1 (IP1) accumulation. 5 lead
compounds fom the initial screening were selected for further characterisation on the Y82A, Y179A, F771, and W400A M
MAChR mutants (AbdiRidha et al., 2014; Keov et al., 2014).

Results. Compounds #7, #22, #32, #34, #52 were representative compounds of the difieéfalds that had minimal
allosteric agonist activity, but retained the ability to potentiate the actions of the endogenous agonist, acetylcholife (ACh
The novel PAMs potentiated ACh only on the wild type®WAChR and the F77] mutant. No potentiatmfithe AChmediated

IP1 response was observed in the Y82A, Y179A or W400A mutants.

Discussion. This study suggests that all the new PAMs bind to and regulate signalling af tteCRR via the classical
allosteric binding site but are not bitopic in nagur

AbdulRidha A et al (2014) J Biol Chem 289:3338111
Bodick NC et al (1997) Arch Neurol 54463

Carruthers SP et al (2015) Neurosci Biobehav Rev 58(393
Foster DJ et al (2014) Neuropsych Dis Treat 161933

Keov P et al (2014) J Biol Chem 2881723837
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Structure-Function Analysis of Orthosteric and Allosteric Ligand Binding at the AdenosiriRe&eptor
Anh TN NguyenKaren J GregotyPeter J Scammeél|sPatrick M Sextdin Arthur Christopoulds® Lauren T Maly Drug
Discov. Bict.and Med. Chend, Monash Inst. of Pharm Sci, Monash Univ, Parkville, VIC

Introduction. The adenosineiAeceptor (AAR) is an attractive therapeutic target for a range of cardiovascular and neuronal
disorders (Jacobsoet al, 2006). However, it remainsub-optimally targeted by both orthosteric and allosteric ligands. To
facilitate the rational design of more selective and efficaciou8RA therapeutics, greater structural knowledge of the
orthosteric and allosteric binding sites is required. The curréantys has focussed on extracellular loop 2 (ECL2), as this
region has previously been suggested to influenggR\pharmacology.

Aim. To establish the role of thaARECL2 on orthosteric and allosteric ligand binding and function using a combination of
mutagenesis, quantitative analytical pharmacology and molecular modeling

Methods. Mutant AARs containing single alanine substitutions were expressed in FIpINCHO cells. Radioligand binding anc
cAMP accumulation assays were used to quantify orthosteric (DINEFCA) and allosteric (PD81723, VCP171) ligand affinity,
efficacy and cooperativity. Molecular modeling was performed usip§RA3D homology models based on inactive and
partially active AAR structures (PDB ID: 3EML and 3QAK).

Results. Mutations proximalo a conserved ECHMS3 disulphide bond selectively impacted orthosteric ligand affinity,
whereas a cluster of five residues near the FEIAL2 juncture influenced orthosteric agonist efficacy. Substitution offE£72

for alanine reduced the affinity ofdth modulators. Positive cooperativity between PD81723 and NECA was reduced upon
alanine substitution of a number of ECL2 residues, including5&€78nd K175°? whereas mutation of W146“2and
W156-°-2 decreased VCP171 cooperativity with NECA. Molecular modeling localized a likely allosteric pocket to an
extracellular vestibule that overlaps with a region utilized by orthosteric ligands as they transition into the canefiRal A
orthosteric site withinthe transmembrane bundle.

Discussion. ECL2 contributes to the molecular mechanisms governing orthosteric and allosteric ligand pharmacofty. E172
is a key allosteric ligaAbinding determinant, whereas hydrogdyonding networks within the extracellular vestibule may
facilitate the transmission of cooperativity between orthosteric and allosteric sites.

Jacobson K et al (2006) Nat Rev Drug Disti&vr264
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Characterising cellular uptake and distribution of a membraaachored Neurokinin 1 Receptor

antagonist

Nicholas A Veldhuig Joshua ConngQuynh N Mdi“ Steven Hitl Bim Graharhand Nigel Bunnett®®

1Drug Discovery BiologARC Cere of Excellence for Biblano Science and Technology &mkdicinal Chemistry, Monash
Institute of Pharmaceutical Sciences, Monash University, Parkville, VIC, AusétealiaSignalling Research Group, The
University of Nottingham Medical School, QueeNMsdical Centre, Nottingham, URDepartment of SurgenGolumbia
University, New York City, NY, USA

Introduction. Stimulation of the neurokinin 1 receptor (IR mediates receptor internalisation into endosomes and initiation

of endosomal signalling pritds that are distinct from those at the cell surface. Endosomal signalling is associated with
central pain transmission. Hence, antagonists that selectively target receptors in endosomes may be therapeutically
advantageous. We have recently demonstratduatt lipidated NKR antagonists inhibit endosomal signalling, yet it is
unknown precisely how or where these ligareteptor interactions occur.

Aims. Characterise cellular uptake and distribution of fluorescently labelleddguipigated compounds.

Methods. Cyanin® fluorophore conjugated to spantide (Sp&y5), cholestanol (CyGhol), spantide and cholestanol (Ey5
SpanChol), or a PE@éthyl ester control (Cy&E) were synthesised-ilouse. Localised ligand concentrations in HBSS buffer
preparations wee accurately determined by fluorescence correlation spectroscopy (FCSgellieenfocal microscopy was
performed in HEK293 cells and primary neurons.

Results. At 200um above the coverslip (nominal concentration = 10nMTBgband CyEE were measudeat 0.6+0.1 nM

and 3.1+0.7 nM respectively. This increased to 34+5.9 nM and 67+28 nM, when measured 2um above the coverslip (nomina
concentration = 5nM, n=3). Distributions were improved with BSA. Cellular uptake &pap&hol was greater than soluble
Cy5Span. The distribution of Cy¥&panrChol was predominantly endosomal in HEKs and neurons, with significantly greater
plasma membrane association observed inRi&pressing cells. Discussion. FCS data provides valuable insights into actual
drug concentations. Despite strong deviations in expected concentrations of compound preparations, the lipophilicity
enhanced cellular uptake and endosomal targeting of an otherwise soluble drug. The alter&p&&hol intracellular
distribution in NKR-positive @lls confirms that drugeceptor interactions occur. We propose that lipidated antagonists
inhibit signalling within endosomes or by preventing receptor internalisation.
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Molecular Determinants of Amylin Receptor Agonism

Rebekah L BowgrPaul Harrig3 Margaret A. Brimbl€®, Renata Kowalcz§k Debbie L. Hay.

School of Biological Sciences, University of AucklaAdckland, NZ; Maurice Wilkins Centre, Auckland, IS2hool of
Chemical Sciences, University of Auckland, Auckland, NZ

Introduction. Amylin is a glucoregulatory and sati@iglucing hormone produced in

i KS LI y-CeNsBuithiclinical relevance towards diabetes and obesity. Amyli
a Family B G proteicoupled receptor peptide ligand proposed to activate i 1
receptor(s) via @awo-domain model whereby the peptide-férminus is important . 1
for activation, particularly the Ni SNY Ayl f alF OQGA QI GA2y (3™
data investigating the contribution of individuattsrminal residues of human amylir

on receptor activationln order to fully exploit the potential of the amylin syster L
and further amylinmimetic drug development efforts, investigation into how tl A=
peptide structure translates to function is needed. 2
Aims. Synthesise single alanine or glycine analogues of therminus of human
amylin 217 and test pharmacological profilesvitro.

Methods. Peptides were made using sebidase peptide synthesis and tested in cultured Ca=lls transiently transfected

with three amylinresponsive receptors for cCAMP production using a LANCE assay to obtairapeGax values. Binding
assays were done for reducedtivity analogues by competing off radiolabelléd-Kh / Dwt 2 RsbaffiSithy Ay S
values.

Results. &veral singleesidue analogues displayed reduced activity, highlighting their importance in receptor binding and
activation, however others unexpectedly presented with increased potency andh& shown in the above figure with the
leftward shift in theconcentrationrresponse curve outlined with a black arrow.

Discussion. Residues beyond the activation loop were important for both activation and binding, highlighted by reduced
pPEGo values. The increasedttivity analogues outline the potential for siegksidue replacements as a potential starting

point for improved amylinmimetics.

ax)

CAMP (%hAMY E,,
-
2
3
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Ethanoloxytocin interactions at homomeric glycine receptors expressed in Xenopus laevis oocytes
Dominique Tayld; Michael T Boweh Steven O DevenishNathanAbsalom, lain McGregdt Mary Chebih Faculty of
Pharmacy, School of PsycholofjyThe University of Sydney, Sydney, NSW.

Introduction. Alcohol is one of the most widely used drugs, yet its targets in
the brain have not been reliably established. édg (Gly) receptors have been 150
AYLIE AOFGSR Ay SiKlIy2tQa 69Ghl1 0 STFSOU3
pathways. While the neuropeptide oxytocin (OT) has been shown to attenu&{eoo_
EtOHinduced potentiation of extrasynaptic GABreceptors inXenopudaevis
oocytes, and to counteract sedation and ataxia in severely intoxicated miéeso_
(Bowen et al.,, 2015), its effects at Gly receptors have not yet beer
characterised.

PAYad ¢2 Ay@dSadAaardsS GKS STFSOGE 27 SMKTNR ! whd Rogase U2 O0A
huw JfB8O0AYS NBOSLII 2 NE i

Methods. Tweelectrode voltage clamp recording froXenopus laevisocytes

was used to evaluate the effects of EtOH and OT at human recombinant glycine receptors.

wSadzZ dad ! G N Happlicétidn oNGD Sl EtQHR Signifidghtly potentiated @0ol/L Glygated current by
144%+4 (n = 5, P<0.002; Gad € ! b h £! gAGK {ARF 1 Q& Yeatmém adtl Ssapicatioblbf NG\ & 2 v
pmol/L OT abolished this potentiation, with @jgted currents significantly reduced by 42%+10 (n = 5, P<0@02way
'bh+! GgAGK {ARF{1 Q& VYdzf GALX S O2YLI NRAaAz2y GSaduvd LYyRAGARA:
oxytocin did not modulate currents generated by glycine in the absence of EtOH (Figure). Similar effects were observed witt
h mlycithe receptors.

Discussion. OT inhibited the effect of Eddbiduced enhancement of glycine currents, potentially contributing to the
mechanism by which OT attenuates the intoxicating effects of EtOH in mice (Rtwaé&n2015). The binding site for O o

Gly or GABAreceptors has not been identified. Future studies are required to identify this site.

ed cur

Bowen MT et al (2015) Proc Natl Acad Sci U82431043109.
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Elucidating the mammary stem cell hierarchy: insights into breast careerogeneity
Felicity M. Davis?, Bethan Lloyd.ewig, Olivia B. Harrfs Christine J. Watsén School of Pharmacy, The University of
Queensland Brisbane, QLD; Department of Pathology, University of CamByi@genbridge, UK.

Introduction. The mammar gland undergoes cycles of growth, death and regeneration throughout reproductive life, a
process that requires lonlived mammary stem cells. Whilst recent genetic fatapping studies, using promoters specific

for either the luminal or basal epitheliakll lineages, have provided valuable insights into the mammary epithelial hierarchy,
controversy still remains as to the true differentiation potential of adult mammary stem cells and whether there are distinct
populations. As presumptive targets for tigformation in breast cancer, the identity of adult mammary stem and progenitor
cells, and the origin of luminal and basal cell lineages, have important implications for breast cancer and tumour
heterogeneity.

Aims. To determine the capacity and differetitim potential of mammary stem cells during puberty and pregnancy.

Methods. We combined the use of a novel mouse model that enables genetic labelling of a single, random cell and all of its
progenyin situ (R26“A1%° reporter mice) with tissue clearing dn3D confocal imaging. R28%° mice have a dinucleotide
repeat tract, [CAp, downstream of the translational start site of an eft¥ NI YS NBLIZ NI SNJ ISy:S 069
glucosidase) inserted in the constitutively expressed Rosa26 locus. The inlmstaiiility of the microsatellite repeat
resulted in rare, spontaneous frarghift mutations during DNA replication, which could place the reporter gedmine,
resulting in its expression. Tissue clearing and advanced 3D imaging enabled all of #reyg single labelled cell to be
visualized, traced and analyzed using custmuiit 3D imaging algorithms.

Results. Individual clones that arose from a single mammary stem cell could be visualized in their entirety, revealing that
clonal progeny contribted exclusively to either the luminal or basal cell lineages and were distributed sporadically to
branching ducts during puberty or alveoli during pregnancy. A gquantitative analysis suggested that pools of proliferative
unipotent stem cells contribute tadult mammary gland development.

Discussion. This study has demonstrated the capacity of a single, unipotent, adult mammary stem cell to contribute to
normal breast development. A greater understanding of mammary stem cell traits will reveal novel ssdtetarget these

cells for the treatment and/or prevention of breast cancer.

242
Metabolism of the Australian medicinal plant compound polyandric acid A: in silico and in vitro

approaches
Matthew Y BendikaV?, John O Minefs’, Susan J Semp)eDavid J Ellidt Matthew J SykésDept Clin Pharmacol, Flinders
UniVt, Adelaide, SA; Sansom Inst, UdjSlelaide, SA; FCIC, FMi@elaide, SA; Dept Clin Pharmacol, EM@elaide, SA.

Introduction. Polyandric acid A (PAA) is an active -ar

inflammatory component of the Australian medicinal plar g 100 4
Dodonaea polyandra. j 80

Aims. Investigate througin silicoand in vitro approaches, the 5 60

enzymology of the metabolism of PAA and its-edterified £ 40

alcohol (PAN). S

Methods. Metabolism of PAA and PAAH were investigated 'é 20

vitro by incubation with human liver microsomes (HLM), cytos E 0

and recombinant enzymes in the presence of appropric =& 0 30 60 20 120 150

enzyme cefactors and selective inhibitors where applicable Time (min)
Metabolism was ssessed by the substrate depletion methoc
Structures of major glucuronide metabolites were determined |
LGMS/MS analysidn silicomethods included molecular overlays, protein docking and use of predictive models. Results are
presented as Mean£SD.

Reslts. Hydrolysis of PAA occurred upon incubation with HuM @7.0£7.86 min, n=3). Incubations of PAAH with HLM in

the presence of UGT and CYP cofactors resulted in significant depletion, witméfiaked depletion as the major pathway
(Clatuet, 15421 ®H > [ K YakwedoYedpin Mdfc >[ K YAY ®OYIAZ yIno® wSlFOlA2y LIKSy:z
2C9 and 3A4 as the major enzymes involved in the metabolism of PAAH, in agreement with predictions derivedificom
models. LAMS/MS analysis idified glucuronide metabolites with a major acyl glucuronide metabolite, which was also in
agreement with modelling.

Discussionln silicopredictions were found to be in good agreement withvitro findings and the results represent the first
systematicstudy of the metabolism of an active constituent of an Australian Aboriginal medicinal plant.

@®Control ¢ UDPGA M NADPH A UDPGA /NADPH
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Preclinical model to identify adverse geriatric outcomes from polypharmacy and Drug Burden Index
John Mach?3 Alice E Kari¢, Aniko Huizer Pajkod? Jim Glendenning Xiao Suo WargSusan Howlett Rafael de Cabp
David G Le Coutetfi& Sarah N Hilmés3 Kolling Institute, Sydney, NSWRoyal North Shore Hosp, Sydney, RSWviv of
Sydney, Sydney, NSWDalhousie University, Halifax, Canadsatonal Institute on Aging, National Institute of Health,
Maryland, USA Centre for Education and Research on Ageing and Anzac Research Institute, Concord Hospital, NSW

Introduction.t 2 f @ LK NI O& 06dzAS 2F x p RNHzZZ&0L A& O2YY2y Ay 2t RSI
65. LT YSI&dNBE 2F LI GASydQa G2Glf SELIRadNB (2 FyiAOK2ft Ay
frailty, falls, hospitafiation and mortality in older people. A preclinical model of polypharmacy would be a useful toxicological
screening tool to evaluate drugs to guide clinical prescribing.

Aims. Establish a model to determine the effect of polypharmacy and increasing B&ense geriatric outcomes.

Methods. Young (3 months) male C57BL/6 mice were treated with standard base diet for 2 weeks. This was followed by 4
weeks of control or treated feed/water containing therapeutic drug levels grouped into Zero DBI (simvastgttprolol,
omeprazole, paracetamol, irbesartan), Low DBI (simvastatin, metoprolol, omeprazole, paracetamol, citalopram), High DBI
(simvastatin, metoprolol, oxybutynin, oxycodone, citalopram) and single drug groups: simvastatin, metoprolol, oxybutynin,
oxycodone and citalopram (n=6/ group). A panel of functional tests was conducted at baseline and during drug treatment,
and sera was collected when animals were euthanized.

Results. Animals tolerated the diet well and did not display overt signs of toki#ted on serum toxicity marker assessment.
Based on food/ water intake, drug intake was within therapeutic doses (+30%). Increasing DBI significantly decreasec
locomotor activity (Distance, mobility, max speed and centre exploration time) but did naggehgrip strength (wire hang),
muscle endurance (rotor rod) or frailty index score. Chronic treatment with each drug in the High DBI regimen individually
did not cause any significant changes in function.

Discussion. We have established a preclinical rhtmdetermine the effects of polypharmacy and DBI. Increasing DBI causes
significant declines in locomotor activity in young mice. Future research is required to determine whether serum drug levels
associated with DBI correlates with increased adverséatggr outcomes and confirm these findings in older mice with
longer treatments to better replicate clinical drug usage. This will facilitate the development of an optimal preclinical
polypharmacy and DBI model.
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Therapeutic Drug Monitoring (TDM) ofancomycin

Crystal YZ 14, Maria A Morah?, Graham RD JongdDeborah JE MarridttJane E Carlahgl Kenneth M William's®, Garry G
Graham?, Indy Sandaradufd¢ and Richard OD&y*d 5SLJi / f Ay t KI N¥YI O2 t% Darlingh2retNSH2 £ = {
School of Medical Sciences, Univ of New South BBalesY Sy aAy 32y > b{2T {iG xAyOSy{#qa /
5F NI AYIAKdZNEGE b{2T 5SLI /Ay “aDafingBurssNSWy ¥SO 5AaSrkasSaz {i

Introduction. Vancomycin has an important role in treating infections caused by methigbistantStaphylococcus aureus
¢CKSNY LISdziAO RNHzZA Y2YyAG2NAYy3I o0¢5a0 2F GlFyoOo2Y@OAY (KSNI LR
Hospital (SVH) guidets suggest trough concentrations of-28 mg/L be targeted to maximise efficacy and minimise
toxicity. This acts as a surrogate for the target A4Ca L/ x nnn K owéol (1 Sd FfX wnndgood
Aims. To describe vancomycin prescribing patterns at SVH relative itggdpsdelines and evaluate the attainment of target
AUG24MIC using the Bayesiamased computer software, DoseMe (DoseMe Pty Ltd, Brisbane QLD).

Methods. Dosing history, patient demographics, and confounding variables for vancomycin associated amytaniioly

(AKI) were collected prospectively over a 3 month period at SVH using both the electronic data capture system and papel
chart records. Loading doses, collection of trough concentrations, and occurrences of AKI were assessed. Data was entere
into DoseMe to generate AWE/MIC values. It was assumed that the MIC was 1 mg/L.

Results. Prescriptions of vancomycin (n=1207) and serum samples (h=461) were collected from 159 patients. Loading dose
were not in accordance with guidelines in the majo(i®#.3%) of cases. Trough concentrations were rarely collected at the
correct time (4.3% of cases that had TDM done). A proportion of patients (10.6%) experienced AKI, which was significantl
associated withAGsk aL/ x Tnn K otfndnpuvod

Discussion. There ag poor compliance to vancomycin dosing guidelines at SVH. The suggested trough concentrations
correlated poorly with the calculated AW£&/MIC ratios. It is suggested that the vancomycin guidelines recommend targeting
AUG2k a L/ x nnn K aBaydsianvfdretaStiRg toatirstgad of direct measurements of trough concentrations.

Rybak M et al (2009) Am J Health Syst Pharm &#882
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Potential drug interactions with novel oral anticoagulants in elderly hospital inpatients
Heather L Forbés Thomas M PolasékDept of Pharmacy, Repatriation General HoshitAtelaide SA; Dept of Clinical
Pharmacology, Flinders UniversjtAdelaide, SA.

Introduction. The novel oral anticoagulants (NOACS) are an attractive alternative to warfarin in selected patients because
regular INR monitoring is not required. However, elderly patients often take multiple drugs with NOACs which increases the
risks of therapeutic fidure and bleeding. Currently, the extent of potential pharmacodynamic and pharmacokinetieidrgg
interactions (DDIs) with NOACs in clinical practice is not well understood.

Aim. To determine the prevalence of potential DDIs with NOACs in elderljtdlaspatients.

Methods. Inclusion criteria were: > 65 years of age, on apixaban, rivaroxaban or dabigatran, and admitted to the Repatriation
General Hospital between April 2014 and July 2015. A list of clinically relevant DDIs with NOACs was com plead dict
information, the Australian Medicines Handbook, the National Prescribing Service, and state guidelines. The prevalence anc
nature of potential DDIs with NOACSs in the study population was then determined from inpatient medication charts.
Results.There were 122 patients in the study with a mean age of 86 years (48.4% male and 51.6% female). The mear
creatinine clearance was 44.6 mL/min and the mean D/SA/ASc score was 4.83. Most patients had atrial fibrillation and
were taking NOACs to prevenirombotic stroke (82.8%). Fortyine patients (40%) were on rivaroxaban, 50 (41%) on
apixaban and 23 (19%) on dabigatran. Overall, 45 patients (37%) had a total of 53 potential DDIs. Thirty five patients hac
potential pharmacodynamic DDIs with SSRIs/SNW8AJDs and antiplatelets (35/122, 29%). Seventeen patients had potential
pharmacokinetic DDIs (17/122, 14%). Of these, 65 % (11/17) were taking medications that increase NOAC plasm:
concentrations (e.g., amiodarone, erythromycin, diltiazem, verapamil eyclosporine), and 35% (6/17) were taking
medications that decrease NOAC plasma concentrations (e.g., carbamazepine, primidone and phenytoin). There were nc
cases of patients on contraindicated interacting medications.

Discussion. Potential DDIs wittONCs in elderly hospital inpatients are relatively common (~1/3), particularly those that
increase the risk of bleeding. Prescribers and pharmacists should consider carefully the risk:benefit of NOACs in elderl
patients on polypharmacy.
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The pharmaokinetics and pharmacodynamics of febuxostat

Bishoy KaméP, Garry G Grahahi, Kenneth M William&, Diluk RW Kannang&ra Sophie L Stock&t, Jane E Carlafg

Kevin D Pite Richard O D&y. School of Medical Sciences, Univ of New South Wakensington, NSW; Dept of Clin

t KENYIFO2tX {& HBAWISWEKDNBLZLIb{2T {G +AyO0SBiDarkinghurstANBW;{ OK 2
Dept of Medicine, Western Sydney UhiCampbelltown, NSW.

Introduction. Febuxostat is a hypouricaemic, xanthine oxidoreductase (XOR) inhibitor registered for the treatment of gout.
The time to achieve full recovery of serum urate (SU)
concentrations following a single dosage of febuxostat has 1 4.
been reported.
Aims. To fobw the concentratiotime profiles of SU and plasme
febuxostat over a period 0k72 hours.
Methods. Two healthy male subjects were administered a sin
dose of febuxostat (80 mg) under fasting conditions. Plas
concentrations of febuxostat and SU wereeasured predose
FYR 4 MZI M®PpI HI nI cI ¢
Plasma concentrations of febuxostat were determined by HF
assay with fluorescence detection.
Results. Initially, SU concentrations declined more slowly relat
to plasma concentrations of febuxostat. SU then recovere
gradually. In one subject, SU did not return to {meatment o009 I T T .
concentrations one week after febuxostat administration (Fig : EELIG OO S GA I LG L)
The response of urate to febuxostat exhibited a negati' Fig 1. Change in cnnc_entrations of urate and febuxostat over 1

k week after a single 80 mg dosage of febuxostat
hysteresis.
Discussin. Febuxostat had a sustained hypouricaemic effect. The negative hysteresis is most likely due to the time to clear
the urate already present. An additional factor may be the time taken for full recovery of XOR. The time course of inhibition
and recovenof XOR activityn vivowith febuxostatrequires further investigation.
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Change in serum concentrations of urate (mmollL)
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Extraction of Metformin During Haemodiafiltration

Felicity C Smift?, Shaun S Kumg;, Timothy J FurlorigSuraj V Gangarar Jerry R GreenfieldSophie L Stocket, JaneE
Carland, Garry G Grahahi, Kenneth M William's?, Richard O Day® 5SLIG 2F /fAY tKI NBd@gt =
NSW; School of Med Sci, Univ of NSW YSy aAy G2y s Db{2T 58LI 2 7TSydhe§ INSWEDEE {
Endocrin, 8 ® + Ay OSysi & Ry2ERUA ({2 T {dd +AYyOSahahgion/NSWy A OF £ { OK 2
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Introduction. Type 2 diabetes mellitus patients (T2DM) with-stadje kidney disease (ESKD) who receive haemodiafiltration
(HDF) may benefit greatfyom the cardioprotective effects of the artiyperglycaemic agent metformin. However, a

detailed understanding of metformin removal during HDF is required so that dosing may offset any risk of lactic acidosis.
Aims. To estimate the extraction of metformin thg HDF in patients with T2DM.

Methods. Patients (n=4) received 500 mg of metformin (IR) after each HDF session (thrice weekly; 1500 mg/week) for 12
weeks. Patients were intensely sampled (paired blood samples; entering and exiting the haemodiafilbgy HIXF sessions

at 6 study visits. On 3 occasions, blood samples were also collected between HDF sessions to assess any endogenous
clearance of metformin. Metformin concentrations were measured by HPLC.

Results. Mean extraction ratios and clearances effarmin from plasma for each patient ranged from 0:880, and 123

179 mL/min, respectively. Mean extraction ratios of metformin from erythrocytes for each patient ranged0frbs.28.
Metformin concentrations were generally constant between HDBises indicating minimal endogenous clearance.
Discussion. Metformin was extensively cleared from plasma, but not from red blood cells. This is in keeping with the physical
properties of metformin (low molecular weight; lack of protein binding), and thg gw movement of metformin into and

out of erythrocytes (2~ 20 hours). Minimal endogenous clearance of metformin was observed in these patients, which is
consistent with metformin being totally cleared by the kidney. These important findingsateditat metformin dosing can

be titrated to safe concentrations to match its extraction during HDF treatment in patients with T2DM and ESKD.
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Cannabinoid Interactions with Gabapentin in an Animal Neuropathic Pain Model
Nicholas Atwal, Sherelle L Cgs¥anessa A Mitchell, Christopher W Vaughan. Pain Management Research Institute, Kolling
Institute for Medical Research, University of Sydney, Sydney, NSW.

Introduction. Clinical studies have suggested that the psychoactive ingredigbarmiabis sativaD9tetrahydrocannabinol

(THC), may have efficacy in neuropathic pain states (Abrams et al, 2007). However, the efficacy-effiecsidefile of THC

is problematic. It has been proposed that THC might be used as an adjuvant.

Aims. We examined whether THenhanced the actions of a major neuropathic pain medication, gabapentin, in a nerve injury
induced model of chronic pain.

Methods. Ethics approval was from Royal North Shore Hospital Animal Ethics Committee. Adult male C57BL6 mice
underwent chronic constriction of the sciatic nerve (CCI) under isoflurane anaesthesia (2% in saturated oxygen). Mechanica
and cold allodynia was measured the mechanical paw withdrawal threshold (PWT) and responses to acetone application
to the operated hind paw. Motor incoordination, catalepsy and sedation were measured using the rotarod, bar test, and dark
open field, respectively. The effect of acudeug administration was tested at 8 days p@tI| (volume of 0.01ml per g in
saline with 10% dimethylsulphoxide and 5% Tween 80).

Results. Both THC and gabapentin produced a dose dependent reversal of mechanical and cold allodynia. THC, but ni
gabapentinproduced dose dependent motor incoordination, catalepsy and sedation. In combination, THC and gabapentin
reversed mechanical and cold allodynia with ED50s less than that predicted for an additive effect. In combination, THC anc
gabapentin produced sideffects with a similar profile to that of THC alone.

Discussion. This data indicates that THC and gabapentin act synergistically to reduce the allodynia associated with an anim
model of neuropathic pain. By contrast, the sigliéects of combination treatmet are similar to those predicted for THC
alone. Thus, THC represents a potential adjuvant in the treatment of neuropathic pain.

Abrams DI, Jay CA, Shade SB, Vizoso H, Reda H, Bted42®07). Cannabis in painful Higsociated sensory neuropathy:
a randomized placeboontrolled trial. Neurology 6&615521.
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Mechanismbased PK/PD Modelling Approach to Optimise Synergistic Combinations against
Multidrug-resistant Pseudomonas aerugbsa(Pa) andin-vivo Evaluation in a Murine Thigh Infection

Model

Rajbharan YadayJurgen B Bulitfa Jiping Wany Roger L NatidnCornelia B Landersdorfer

Faculty of Pharmacy and Pharmaceutical Sciences, Monash Univ., Melbourne, Au€miter fo Pharmacometrics and
Systems Pharmacology, Univ. of Florida, Orlando, FL.

Introduction. Carbapenenrresistant Pa are highly challenging clinically and effective early therapy is likely critical for
treatment success.

Aims. We aimed to rationally optimiz@arbapenem + aminoglycoside (AGS) combination dosage regwiensechanism

based modelling (MBM) and to prospectively evaluate them in a murine thigh infection model.

Methods. We performed MBM, based on data froim vitro static concentration timekill sudies, andMonte Carlo
simulations to @timise combination dosage regimens against a dowt@sistant clinical Pa isolate (FABRA088).0Our
optimised regimens were tested in a murine thigh infection madabh humanized dosing scheme.

Results. MBM indicated that AGS significantly enhanced the imipenem (IPM) target site concentrations, characterized by ar
up to 2.9fold decrease in IPM caentrations required to achieve hatfiaximal bacterial load reduction. The optimized
combination regimens (IPM continuous infusion at 4g/day or 5g/day + tobramycin (TOB) 7 mg/kg g24h as 0.5h infusion) were
predicted to achieve >2 lagkilling and preventegrowth at 24 and 48h in 81 to 90.3% of simulated critieidlllyatients.The
bacterial load in the mice immediately before the start of treatment (2h after inoculation) was 4.79+00&id/thigh
(meanzstandard deviation) and was increased up to 80111 logo CFU/thigh at 24h in untreated control micéM+TOB
combinationsite.IPM 4g/day or 5g/day continuous infusion + TOB 7 mg/kg g24h, 0.5h infusion) provided a clear benefit with
¥ H ®pwl v R Ix meTpUIthigh fBacterial load reductioompared to the most active monotherapy at 24h.

Discussion. MBM suggested that disruption of the outer membrane by an aminoglycoside contributed to the synergy for
combinations of IPM plus an AGS. Monte Carlo simulations predicted 81 to 90.3% succésg ratt OK A Hlihg ak v 2
24h and 48h for optimised combination dosage regimens. [P plus TOB combination regimens, which were rationally
optimisedvia a translational modelling approach, demonstrated a synergistic eiifecivoagainst a doublgesistant clinical

Pa isolate and are therefore highly promising.
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FPR2 regulates chronic inflammation in Chronic Obstructive Pulmonary Disease (COPD)
Steven BozinovskiSchool of Health & Biomedical Sciences, RMIT UniveBiipmdoora, VIC

Introduction. Chronic Obstructive Pulmonary Disease (COPD) is| an FPR2
inflammatory lung condition that is associated airway remodelling and JSAA receptor v a,
parenchymal destruction (emphysema), whichamifests into persistent *hCAP-18 + AnnexinA1

breathlessness. Chronic inflammation is driven by leukocyte mobiliging - uwPAR * Resolvin D1
cytokines stimulated by environmental triggers including cigarette smoke and
lung infections.

Aims. We propose an alternative view on why inflammation persisSOPD.
We have focused on the-rotein coupled receptor, formyl peptide recept@r
(FPR2). FPR2 engages multiple agonists that can either promote inflammg Chronic lung disease

(Serum Amyloid A; SAA) or initiate resolution of inflammation (Lipoxin A <
Agonist biased siwlling may dictate whether inflammation or resolutio

pathways are initiated. T

Methods. Expression of alternate FPR2 agonists was assessed in serum and lung tissue of COPD patients. An experimer
mouse model was established to investigate the actioraltefnate FPR2 agonists on lung inflammation.

Results.Circulating levels of SAA were disproportionally expressed relative to Lipoxin A4 in COPD patients during an acute
exacerbation of COPD (AECOPD). SAA expression in lung resection tissue from patients with COPD correlated with tiss
neutrophilia. In vivg recombinant SAA potently stimulated recruitment of neutrophils via ati7iA dependent mechanism

in BALB/c mice.

Discussion. There is an imbalance in expression of alternative FPR2 agonists in COPD, which may favour the ongoil
recruitment of leukocytewia 1:17A dependent mechanisms. Hence, the development of more stableegaving FPR2
analogs provides therapeutic opportunities to counteract pathogenic signalling and promote resolution of inflammation in
chronic lung diseases such as COPD.

Resolution
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Do anti-viral neutrophil responses exacerbate lung inflammation in asthma?
Brian Oliver, David Van Ly, Fran Tang

Introduction. Respiratory viral infections precipitate exacerbations of respirat:
diseases, characterised by tachyphylaxis to commonly osatications such as steroid:
and b2-agonists and neutrophilic inflammation. Surprisingly, the pathological role
neutrophils during exacerbations is not known.

Aims. To investigate the role of neutrophils in vilmduced exacerbations of asthma
Methods Invitro lung models using primary human cells were used to model -vir
induced exacerbations.

Results and Discussion. Over the last ten years, our studies have discovered not on
b-agonist induced tachyphylaxis occurs during viral infections, we h#so uncovered a
unigue immunomodulatory role of neutrophils during virus infection.
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Adenosine receptor biased agonism to treat ischaemic heart disease
Lauren T May Drug Discov Biol and Dept Pharmacol, Monash Inst of Pharm. Sci, Monasiéligurne, VIC

Introduction. Ischaemic heart disease and secondary heart failure, places an immense burden on society. Stimulation of
adenosine G protehtoupled receptors can protect against cardiac ischempperfusion injury (IRI) and subsequent cadi
remodeling. We recently described a rationally designed hybrid molecule, VCP746, a biased agonist with relatively high
affinity for the adenosine Areceptor (AAR) and adenosinexéreceptor (AsAR).

Aims. To investigate the potential antiypertrophic and antfibrotic effects of VCP746 in isolated neonatal rat cardiac
myocytes (NVCMs) and fibroblasts (NCFs). Subsequently, to assess the influence of adenosine receptor biased agonism
cardiac remodellingn viva

Methods. The influence of VCP746 on hypertrophic and fibrotic signatiinvgro was investigated usinffH]leucine and
[3H]proline incorporation and quantification of gene expression in NVCMs and NG&s4week IRl model was used to
investigde the influence of VCP746 on cardiac remodelimgiva

ResultsIln NVCMs, VCP746 significantly inhibitegh i, TNFh - and Ang Wstimulated Pl 8 f SdzOA Y S Ay O2 NLJ2 NI |
al / | -gKA mRNA expression. The 4myertrophic effect oVCP746 was likelyyAR mediated, and more potent than

the prototypical AAR agonist, CPA.Y b/ C& X +/ t T n-and BnSiQdndn-iesiRted H)pToline incorporation

FyR /2f LZ /¢DC | yR ¢ Difibiotic ¥ignaling niefidtdlyS\aCR74Riry NICFstwisSseléctjiélyireversed

in the presence of an28AR antagonist. In the-#eek in vivo model of IRI, VCP746 improved cardiac function, while
decreasing cardiac hypertrophy and fibrosis.

Discussion. Collectively, this study reveals thn previously characterized cardioprotective pharmacology of VCP746 now
extends to include potenanti-hypertrophic and antfibrotic effects That is, in addition to being a biased agonist that elicits
AlARmediated cardioprotection in the absence of adse bradycardia and atrioventricular block, we have now
demonstrated that VCP746 also decreases cardiac remodelling post IRI. As such we believe the development of compound
such as VCP746, that stimulate potentA&sAR biased agonism may represent ahhicattractive therapeutic approach for
modulating both myocardial fibrosis and hypertrophy in the treatment of heart failure.
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Anti-oxidant effects of hydrogen sulfide in the cardiovascular system
Joanne L Hart, School of Health @idmedical Sciences, RMIT University, Bundoora, VIC.

Introduction. Hydrogen sulfide ¢8) is an endogenous mediator with the unique properties of a gasotransmitter and many
and varied physiological effects. Many reports indicate thz8 Bicts as an airbxidant. The mechanism of this activity has
been reported to be at several levels; as a scavenger of reactive oxygen specieBNB@®nn 201% an inhibitorof ROS
production (Muzaffar 2008 and to turn on and/or boost endogenous cellular amtidant defensegKimura 2019 In
cardiovascular diseases elevated oxidative stress is an early and common pathological event. Increased oxidative stress
the vasculature is associated with endothelial dysfunction, reduction of IN@activity and further progressin of vascular
diseasgBrandes 2010

Aims. These studies investigated the role eSHs antioxidant and vasoprotectant in oxidative stiesisiced vascular
dysfunction.

Methods. In vitro and in vivomodels of oxidative stress, hypertension, atherosclerosis and diabetes were used to test the
hypothesis that &S can act as an antioxidant and vasoprotectant.

Results. The data show that:$ scavenges superoxidez(® and inhibits vascular NADPH oxidase activity2S tonor
treatmentin vivorestores endothelial function and N®ioactivity, in models of hypertension, atherosclerosis and diabetes.
Discussion. These data confirm thaiSHlonors can act as an antiidant thd is useful in protecting endothelial functidn

vivo in these models of vascular disease. The mechanism of this effect is partly through their ability to scavenge ROS, an
partly due to inhibitory effects on the activity of vascular NADPH oxidase, kuthnough reduction of NOX2 protein
expression nor by induction of eNOS protein expression. Further studies to determine the molecular mechanism of these
effects are needed for the development of$idonors as potential therapeutic agents.

Wedmann R et al. (2014). Nitric Oxide 41986

Muzaffar S et al. (2008). J Vasc Res 45(6)5281

Kimura Y et al. (2010). Antioxid Redox Signal 12(13: 1

Brandes RP et al. (2010). Free Radic Biol Med 49(5) @87
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Specific issues foragiatric patients in clinical trials
Ingrid Hoppet. School of Public Health and Preventive Medicine, Monash Univerdigfbourne, VIC.

Patients aged 65 and over are the primary drug users in many diseases, yet this gnoderiepresented in all phases of

clinical trials. Studies in negeriatric populations cannot predict all of the potential differences in pharmacokinetics,
pharmacodynamics, drudrug interactions, druglisease interactions, and clinical responses inageci populations. The

elderly are often arbitrarily excluded from clinical trials, and few trials are specific to elderly patients. Driversisibexcl

include increased risk of adverse drug effects, rmalbbrbidity, reduced life expectancy, difficultiagth transportation and

ethical challenges around informed consent especially in the presence of cognitive impairment. Industry guidance
recommends that participants in clinical trials should be reasonably representative of the population to be treétted by

drug, have no arbitrary upper age limit, and sufficient geriatric participants to compare the drug response to younger

LI GASyGad {2YS 2F | SYNE Y NHzY QswillOd ravigdie@ - £ GNAFE g2N)] Ay Sf
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Clinical Trials for ie Real World
Danny Liew. Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, VIC.

I TAYAOILE GNRIf A& LINE JA R EfficaggRdiuR thetapy, lyliRnotM@tessaflyekidRtbghedSor @& G K S
effectivenessindeed, there is often a large gap between efficacy and effectiveness, and again between effectiveness and
costeffectiveness. Furthermore, many drug trials are designed for the purposes of obtaining drug registration, which further
limits their reatworld relevance. In this presentation, Professor Liew will discuss a ways in which clinical trial results are
translated for realworld applicability usinggomparative effectiveness researahd health technology assessmeriie will

also touch on clinical & designs that allow for more direct application and translation of their results.
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The Legacy of Henry Krugmaking clinical trials fit practice: Where are the children?
Noel Cranswickl f AYAOFf t KFN¥YIl O2f 238z wz2elf /KAt{RNByQa | 2aLRAdl ¢
Melbourne, Parkville, VIC

Children make up approximately one third of the world population, however, when it comes to the use of medicines in
children, the information needed is often lacking. This has resulted in children (along with the elderly and pregnant) being
classed as therapeutic orphans. Past reviews of therapeutic labelling in Australia and internationally have identified that u
to 80% of medicines lack prescribing information for children, with neonates having the least information. Because of this,
much of the prescribing in children is ddéfbel or with unlicensed formulations. This increases the risk of incorrect dosing,
reduced dficacy, and an increased risk of adverse events in an already vulnerable population.

Paediatric Clinical Pharmacology has been an important advocate for prescribing in children through the development of
guidelines and dosing information as well as promgtand conducting clinical studies with new and established medicines.
¢KS 22NIR I SIHfGdK hNBFYyAadalLdA2y Sadlrof AAaKSR GKS 9aaSyidAalf
Formulary in 2009. There have been legislative changed in Ewog the USA to encourage the appropriate study of new
medicines in children which are now starting to bear fruit. However, many medicines still lack the information needed for
appropriate treatment of children.
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Fitting the evidence to drug practice
Prof Jennifer Martin, The University of Newcastle

Fitting the evidence to drug practice is a key difficulty for clinical trials which, for new medicines have undergone a
transformation over the last 15 yearSpecifically, recruitment strategies may now be based on highly selected clinical groups
of one racial background, a single comorbidity and middle age. Genetic subgroups may also now be used for recruitment,
rather than the traditional functional class. dlstudies, particularly the larger cardiovascular or oncology studies have also
involved cross over from placebo arm during the study, use surrogate and/or composite outcomes, and have often been
studied use in more advanced settings or in less comorbfljadions. Whilst much of this change has been necessary due

to expense in developing drugs and clinical trials, increasing numbers of subgroups in which to study therapy, and increasin
numbers of subjects required to show benefit mean that a numberlofical issues have arisen on their use in the
subsequent clinical setting. These include uncertainties over how to extrapolate actual comparative benefit in the clinical
trial, and how to subsequently translate clinical trial data to clinical practiadicolarly in terms of dosing and frequency of

drug administration. Lastly, data on actual benefit in clinical practice is not often collected, thus ensuring the aa€iabben

some therapies in some populationayips is never knownThis presentatiorfocuses on techniques adapted from clinical
pharmacology to attempt to ensure therapeutics developed and tested in clinical trials are used in ways more commensurate
with individuals' variable pharmacology and phenotypic variables. It discusses the mgasfanarketing research including
pharmacoepidemiology and measurements of drug exposure to provide informative data to refine optimum drug use in the
clinical setting.
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Demonstration of knowledge and understanding using visualization
RusselP Andesont. School of Physics & Astrononionash University Clayton VIC.

Introduction. Visualisation is essential to coming to grips with imt R projp.mm mages sserey
abstract concepts. This is especially true in physics, whe,,‘,,a,,satlon Sl wavesiAD A
visualisation is key to seeing common thalgabetween abStract e v sums s o) s o o) o consenns o s g 5 voe
mathematics and the physical universel Qf ¢ RA & Odz% : 1
approaches to emhdding pervasive visualisation in the |7 J
undergraduate physics curriculum, which are transferable to othe ] q |
disciplines. e f\ ! ‘
Aims.| seek to shovstudents that equations armerely machines o |%7
with dials, and that by literally turning those dials they can bette X
undedd G YR GKS LIKe2aAOlt g2NI RO | | ot \J
popular scifi trilogy, | wantYeé & ddzRSyda 2, N2 WY
instead of just seeing the matrix. , . $ F
Methods. | demonstrate scientific programming live in lectures ‘

and complementthis with orighal interactive visualisations. The ‘

visualisatiols areembedded ito the learning management system i 4
(Moodle); an example is shown (right) as viewed in a browser. The T -
interactive visualisations are tightly wed to concepts introduced in lectures and lab@mstStudents can use them ttheck

their answers to particulaassignegproblems in away that demanddeep understandingy 2 G F { Ay (2 221 AY
GKS 0221Q T2NJ I yasSNa®

Results& DiscussionMoodle analytics revealethe abovemeasures signficantly enhanced student engagementhe power

of visualisation has underpinned the introduction of scientifianputngin the restructure oundergraduatephysics unitsat
Monashin 2016. This transformation hasén widely welcomed btudents, and w intend to market computational
problem solving as a key graduate attribute.

O
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w




ASCEPT-MPGPCR

259

Comparison of visual modalities to enhance student learning
AnnaMarie BabeyPharmacy Discipline, School of Science & Technology, University of New England, Armidale, NSW

Introduction. Moving students from fadiased knowledge to a deeper understanding of concepts that facilitates creativity
and problemsolving skills can be @ifult from the point of view of both teaching and assessment. The impetus to reject the
GNF RAGAZ2Y T RARFOGAO FLIINBFOK Ay FlF @2dzNJ 2F aidzRSyidaQ LIS
growing since Novak developed one of thest concept mapping tools in 1972. While inclusion of enhancements beyond
paperbased resources is potentially valuable, there is evidence that it does not necessarily enhance learning (Horton, et al.,
1993); however, the primary issue might well be ttlmvel learning and teaching approaches are often married to more
traditional assessment formats, creating a mismatch as the student endeavours to put into words that which they have
learned visually (McGrath and Brown, 2005; Rriimo and Shavelson, 18P Further, it has been proposed that instead of
relying solely on a single visualisation modality for all content, the choice of tool should be based on best fit teetbatdiff
facets of the content (Eppler, 2006).

Aims. To provide an overview of tterengths and weakness of the more common visualisation tools to better inform
decisions about the inclusion of these approaches in pharmacology teaching.

Discussion. The value of visualisation tools such as concept mapping, mind mapping, conceptuasdiagra clouds

(which has given rise to molecule clouds), conceptual diagrams and visual metaphors to enhance student learning is
predicated on a clear understanding of the content to which they are best applied rather than choosing a single modality
with which to engage. Providing students with a clear understanding of the advantages and disadvantages of each tool
allows them to choose the one that best serves their needs, and recognises that not all approaches will work for all, students
regardless oflie content at issue.

Horton PBet al. (1993) Science Education 77(1}XRBL

McGrath MB; Brown JR (2005) IEEE Computer Graphics and Applications. 83%5):56
RuizPrimo MA; Shavelson RJ (1996) Journal of Research in Science Teaching 3&§6):569
Eppler MJ2006) Information Visualization 5:2220
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Linking drugtarget interaction to response: Filling the gap
Janet K CollérDiscipline of Pharmacology, The University of Adelaiigelaide, SA.

Introduction. There is substantial evidence thatteaaimr a SR f SI Ny Ay 3 6¢. [0 GKFG AyO2NL®2
problem, Same problem, Specific choice and Simultaneous report) improves student learning of complex concepts
(Michaelsen et al, 2008).

Aims. D design and implement a teabmsed learning tutorial session to facilitate engaged learning of key pharmacodynamic
concepts, namely drutprget interactions to cause a cellular response, for first year Bachelor of Nursing students.

Methods. Students whoalnot have an extensive background in pharmacology participated in the tutorial session in groups
of 5 (total class size of 150) and needed to complete three activities that supported different learning styles with group
discussion at the end of the sessioStudent were asked to provide feedback about their learning experience during the
session from a three item paper survey at the end of the session.

Results. Student engagement with, and understanding of the content during the session improved stynificema prior
non-TBL session. Student feedback was positive and exam performance indicated understanding of the concepts.
Discussion. To teach advanced concepts to students with wide background knowledge of pharmacology, TBL sessions provic
an ideal evironment to reinforce lecture content and provide an engaging environment for learning.

Michaelsen et al (2008) New Directions for Teaching and Learning-104:1
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3D Molecular Visualisation in Pharmacology Teaching
lan F MusgraveDiscipline of Pharmacology, University of Adel3idalelaide, SA.

The interaction of drugs with receptors, enzymes and transporters is central to pharmacology. However, the concepts of
ligand receptor interactions are often owsimplified with cartoonshapes. Even when two dimensional representation of
three dimensional (3D) structures are used, these can be confusing, especially to students with little biochemistry or
chemistry background 3D molecular visualization may help overcome these problemiscomtribute of a better
understanding of drugprotein interactions. 3D visualizations can be physical models, 3D simulations (eg JMOL) or even
virtual reality immersive simulations. The kinds of simulation used will depend on the stage and size o$sharaathe
educational objectives. A VR simulator would not be appropriate for a 200 plus class of health professionals, but would be
useful for a drug discovery major. Mere presentation of 3D structures is not sufficient, these structures need toibt tied
appropriate assessment to reinforce the knowledge the 3D visualizations are being used to present.

Some example 3D visualizations will be demonstrated, and their appropriateness and level of expertise to utilize them
discussed.

Barnea N and DoriJY(1996) J. Chem. Inf. Comput. Sci., 36¢628
Satyanarayanajois SD (2010) Am J Pharm Educ.; 458647
Berry C and Baker MD (2010) Biochem Mol Biol Educ. 38:425
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Therapeutic targeting of cardiac fibrosis
Burns C. Blaxall, PhD, The Heart Inti&iz  / AYOAY Yyl GA / KAt RNBYQa | 2aLIAGEE aSRAOQ

Fibrosis is a key component of pathologic remodeling in multiple tissues, yet there are no effective, approved therapies that
specifically target maladaptive fibrosis. Exploring Igirities in the mechanism(s) of fibrotic remodeling in diverse tissues
may hold substantial therapeutic promise. Heart failure (HF), the final manifestation of many cardiovascular pathokogies, is
devastating disease with poor prognosis. Fibroblastg pl&ey role in tissue fibrosis, including decreased compliance and
dysfunction. Pathologically activated fibroblasts transition to myofibroblasts, releasinbypertrophic/fibrotic mediators

that exacerbate tissue remodeling. Although ECM depositiop pravide early mechanical support, sustained myofibroblast
activity/proliferation underlies tissue stiffness and progressive fibrosis. The ECM protein fibronectin (FN) playseaikey rol
pathologic remodeling of the ECM; fibroblasts are the major sowteellular FN in most tissues. Production and
polymerization of FN are both elevated in clinical and experimental fibrosis; these processes are essential for mala&aptive M
transition and progression of pathologic fibrosis. FN polymerization tightlylaess the assembly of different ECM proteins;

it also promotes cell adhesion, growth, migration and contractility. We recently described a peptide, pUR4, which binds to
FN and inhibits its cethediated polymerization; it also attenuates pathologic migafblast transition. Our data further
suggest that 7 days of pUR4 pd# reduces FN deposition, collagen accumulation and myocardial fibrosis and significantly
improves cardiac function for up to 4 weeks p&/&. Inhibition of FN polymerization may benew therapeutic approach for
treating pathologic fibrotic remodeling in the heart and possibly in other tissues.
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GPCRs beyond the bench: lessons from the CaSR signalling pathway
Rajesh V. Thakker. Academic Endocrine Unit, Radokfartment of Medicine, Oxford Centre for Diabetes, Endocrinology
and Metabolism (OCDEM), University of Oxford, Oxford, UK

The extracellular calcium (£€3-sensing receptor (CaSR), @®@tein-coupled receptor (GPCR), regulates?Caomeostasis

by detecting alterations in G& concentrations and activating -@rotein mediated signalling cascades, which modulate
parathyroid hormone (PTH) secretion and urinary calcium excretion. Much has been learnt about the role of the CaSR in
calcum homeostasis by studying human disorders. Thus, CaSR mutations resulting-afiflossion lead to familial
hypocalciuric hypercalcemia (FHH), a lifelong disorder associated withtanildderate elevations of serum calcium
concentrations, normal orlevated PTH concentrations, and inappropriately low urinary calcium excretion. a&fons

are detected in ~65% of FHH patients, referred to as FHH type 1 (FHH1), and genetic studies in other FHH kindreds ha
revealed genetic heterogeneity and definédo additional types, FHH2 and FHH3. FHH2 is due to mutationgpoft&n

& dzo dzfd\ M1, éncoded byGNA1] andin vitro expression of FHH@ssociatedSNA1lmutations were found to diminish

the sensitivity of CaS&xpressing cells to &4, consistentwith a lossof-function. FHH3 is due to losd function mutations
affecting adaptor proteimi & A 3 Y & dzo dzy A (i AR®S1tAR2, ahEtrotBtyaidedidcBriplexd i8 involved in clathrin
YSRAIFGSR SyR20&G2aAra | yR ! trglb restdaithatiidtetagtsivith tiiefdife@ikie mofif of cargs T S (
proteins and comprise Argl5Cys, Argl5His and Argl5Leu, result in increased CaSR cell surface expression likely due
RSONBIFIaSR /F{w AYyuGSNyrtaralitAz2yd {dOKGASWiEaE Yaiiz GR2yH 2 NER
mutations. These studies have provided new insights into CaSR signaling and trafficking, and advanced therapeutic options
such as CaSR allosteric modulators, for disorders of calcium metabolism.

1. Howles SA et §2016) New England Journal of Medicine 374:13988
2. Nesbit MA et al (2013) New England Journal of Medicine 3683@76
3. Nesbit MA et al (2013) Nature Genetics 45993

4. Babinsky VA et al (2016) Journal of Biological Chemistry 291:10886
5. Haman FM et al (2016) Journal of Molecular Endocrinology 57 R122
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The role ofMRGPRIn Itch and inflammation
Xinzhong Donglohns Hopkins Universityl®ml of Medicine, Baltimore, MJSA

Despite of the clinical importance, cell surfaeeeptors mediating nofinistaminergic itch are largely unknown. We identified

a large family of G proteinoupled receptors in mice called Mrgprs. Many of these receptors are exclusively expressed in
distinct subsets of smatliameter dorsal root ganglio(ODRG) neurons. We found that MrgprA3 functions as a receptor for
chloroquine (an antmalaria drug) and is required for chloroquimaluced itch. Besides chloroquine, Mrgprs also respond to
several itchinducing compounds such as BAIZB, SLIGRL, and bedtanine suggesting that Mrgprs are novel itch receptors

by directly sensing these compounds. Our data have shown the involvement of Mrgprs in mouse chronic itch models such a:
dry skin, contact dermatitis, and allergic itch. Importantly, some of the redwdve been confirmed in human psychophysical
studies. Besides the sensory neuron specific Mrgprs, we discovered another member of the gene family, MrgprB2, is
exclusively expressed in mast cells, a type of innate immune cells, which secret main§lgopnmatory mediators like
histamine upon activation. We found that MrgprB2 contributes pain and itch. Therefore, we believe that targeting Mrgprs
may lead to novel treatment of chronic itch in the future.
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The inner workings of a GPCR: Molecular basis for biased G protein activation andabegstin
recruitment

Franziska M. HeydenreithTilman Flock Bianca Plouffe Xavier Deupj Madan Bab# Michel Bouvietl, Dmitry B.
VeprintseV; Laboratory of Biomiecular Research, Paul Scherrer Institute, Villigen PSI, Switzerland and Department of
Biology, ETH Zurich, Zurich, SwitzerldhRC Laboratory of Molecular Biology, Francis Crick Avenue, Cambridge, United

Kingdom? Department of Biochemistry and Institutior Research in Immunology and Cancer, University of Montreal,
Montreal, Quebec, Canada

G protein coupled receptors (GPCRs) are pharmacologically important membrane proteins involved in the transmission of
signals into the cell. While they can be actadtby a diverse set of ligands including small molecules, hormones,
YSAdZNBGONI yaYAGOGSNE 2N LIK2G2yasz Dt / sarestidsAldightstinto ihhdvNBddaByKGP@REE &
select specific G proteins opens up new opportunities for druggdesind the possibility of drugs with fewer side effects.

Using alanine scanning mutagenesis on a GPCR, coupled with pluridimensional signalling profiling, we determined ¢
molecular map of residues involved in the activation of G proteins from differeff $uly A f A Sa | y R -am&Bti@sNHzA (i
at single amino acid resolution. While some residues were important for both G protein activation andriz=ttn
recruitment, others specifically affected either of the signalling pathways. Clustering of theugssidvolved in those
signalling pathways allowed us to connect ligand binding pocket and G protein/arrestin binding region by several distinct
allosteric path&?, which were specific for the activation of G proteins, G protein subtypes and the recriitme2afrestins.

Our data gives us insights into the molecular basis of G protein activation, selection of G protein subtype and allows us to
0SGGSNI dzyRSNARGEF YR GKS 02y FarekNl réciuimgrit, idesedsitizayiod arid iniérializattor T 2 |
receptors.

[1] Isogai, Setal® . | 0162y S baw NBGSIfta |ff2adis Mirdergickedaptorf Natiirtl53¢, & R dz
237-241 (2016).

[2] Venkatakrishnan, A. ét al. Diverse activation pathways in class A GPCRs converge ree@mptiotein-coupling region.

Nature 536, 484487 (2016)
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VCP746, a biased adenosine/Aos receptor agonist, promotes divergent cardioprotective signalling

from that of NECA, a prototypical adenosine receptor agonist
JoAnne Baltoy Chung Hui ChdpPeter J Scammef|sArthur Christopoulds Paul J Whife& Lauren T May Drug Discovery
Biology and Medicinal ChemistfyMIPS, Monash Univ, Parkville, VIC.

Introduction. Adenosine Areceptor (AAR) stimulates powerful cardioprotection

€100~ _ =
however, theapeutic targeting has been largely unsuccessful due tetaoget -%m i 20,; §'
adverse hemodynamic effects. Recently, thiesed agonist, VCP746, was shown 3 ™ : '15§§'
protect against ischaemia in neonatal ventricular cardiomyocytes (NVCM), but dic € 5] ! B
slow isolated atrial beang. é 25- |l| i -5 :E::’
Aims. To compare the cardioprotection and haemodynamic effects stimulated g 0- 1 083
VCP746 and NEGQA viva Further, to investigaten vitro the mechanism underlying BE-ZS-E\NIE&L?;M”M s 3

the atypical signalling profile of VCP746.

Methods. VCP746 and NECA were assessed in da agwocardial ischemigeperfusion (IR) model and their signalling
profile for pathways implicated in cardioprotection and bradycardia was characterized in rat NVCMs.

ResultsNECA and VCP746 mediated a significant decrease in infarat size (n=69; P<0.05; Ongvay ANOVA, Dunnetts
posthoc). However, in contrast to NECA, VCP746 had no significant effect on heart rate or blood pressure. In rat NVCMs
AAR activation decresed NVCM beat rate frequency via GIRK channels; VCP746 had reduced potency relative to NECA. Bot
agonists stimulated canonicalidGprotein signaling §fS]GTES binding and inhibition of cAMP accumulation; 12 and
reperfusion injury salvage kinase thways (ERK1/2, AKT and S6 ribosomal protein phosphorylationl2)=4Under
simulated IR conditions, both NECA and VCP746 mediated a significant decrease in lactate dehydrogenase release (n=
P<0.05; Onavay ANOVA, Dunnets palbc), however, only VCP74fgnificantly enhanced mitochondrial integrity (n=4;
P<0.05; onesample ttest).

Discussion. In contrast to the prototypical agonist, NECA, the biased agonist VCP746 promoted cardioprotection in the
absence of bradycardia. In isolated rat NVCMs, only ¥&Rnhanced mitochondrial integrity after simulated IR at
concentrations that had minimal effect on GIRK channel function. These findings suggest divergence between NECA an
VCP746 for pathways implicated in cardioprotection relative to those associatiedbradycardia.
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Receptor residence time determines bias towards internalisation of the p opioid receptor

Alexander J GilfisArsalan YoustifSetareh Siandti Meritxell Canaf Michael Kassidy MacDonald J ChristieDiscipline of
Pharmacology, hiversity of Sydney SYDNEY, NSW;Monash Institute of Pharmaceutical Sciences, Monash Ujiversity
Parkville, VIC.

Introduction. p-Opioid receptor (MOPr) agonists are analgesic viprdEein signalling 0.0 Pearson's r = 0.99
however additional pathways such asaflestin dependent signalling & regulation
contribute to their clinical effects. Signalling bias between these pathways has b
extensively deranstrated but the mechanisms remain unclear. Agonist residence at t
receptor is required to maintain the-&restin bound receptor state and thus residence
time at the receptor may contribute to-@rotein/3-arrestin-2 bias.
Aims. To investigate the relanship of receptor residence time to-@otein/R-arrestin 2 e

bias at the MOPr. s 4 85 68 T 8

Methods. We used a series of oxymorphone analogues with extended aliphatic Time conatant; & (a}

substitutions at the gosition to systematically investigate this relationship. Studies were

conduckd on AtT20 cells stably transfected with mouse MOPr. M®&tiated potassium channel (GIRK) activation and rate

of channel deactivation were assessed using patch clamp electrophysiology. A resonance transfer assay was used t
determine degree of farrestn 2 recruitment to the MOPr and rate ofdirestin 2 dissociation. MOPr internalisation was
guantified with immunocytochemistry. Direct agonist affinity was quantified®sly PAMGO binding displacement.

Results. Increasing substituent length in the agale series had little effect on agonist binding affinity or GIRK assay potency
but systematically slowed both decay of M@Rediated channel activation anddrestin 2 dissociation indicating increased
agonist MOPr residence time. Extension of aliphatiairc led to unchanged efficacy forgBotein activation but increased
efficacy for Rarrestin 2 recruitment and MOPT internalisation.

Discussion. The increase irafiestin 2 bias was highly correlated with the increase in receptor residence time. Recepto
residence time is therefore a factor determiningp@tein/3-arrestin 2 bias at the MOPr.
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Functional consequences of different conformational states of GEBGRrrestin complexes
Thomas J CaHillAlex RB Thomsé&rRobert J LefkowitzDept. of Bichemistry, Duke UniversityDurham, NC.

Introduction. Recent data suggests th&PCR - NNEaGAyYy 01 |

O O dzN.
0 KNRdzZaAK | UoALKIFAAOU YSOKFIYAAYI AY 5 AYA
phosphorylated carboxy terminus of the GPCR (taifermation) before rearranging
to more fully engage the transmembrane core (core conformation) of the recey
Al Yy AYGSNI OlAz2y éj)\ﬁK iKS FAY3ISNI 2 2F |
Aims. Investigate whethetGPCR | NNJ Ay GSNI OlGA2ya 4o AL

mechansm by employing novel biophysical and structural techniques, and to ex
whether a new paradigm, whereby conformational isomers of GPGRNINJ
which might then mediate distinct functional outcomes.

Methods. We have developed a method for screemuogfied GPCR | dhhplexes ;
for biochemical, biophysical, and structural features. To investigateGRER |
O2YL) SEx Ydzit GA2ya 6SNB AyGiNRBRddzOSR Ay (@GPCRMténtc | ' YRkNidexes, OA R &
transmission electron microspy (EM) was employed; single particle analyses and reconstructions provided structural data.
Multiple assays were performed on relevant mutants to assess how structural differences impacted functionality.

Results. 8 AYUNRRdzOAY3I RAFFSNBY (G Ydzil GA2ya 2NJ RSt SiAz2ya 6AGK
O2y F2NXI GA2Yy oGFAft 2NJ O2NBO0 0Si6SSy (KSGRIROSNINIZANZ NyR ©O2)
which always st in the ratio of ~70% tail conformation and ~30% core conformation as assessed by EM. However, altering
the FLR led to a-fdld decrease in the core conformation.

Discussion. The core and tail GECR NNJ O2 YLX SESa R2 AYRSSR ,NBiduNie &i§njficanthdzy A ]
Ff iSNBR GKNRdzZZIK OKlFy3aSa (2 G4KS i FNNJC[wX FtyR (KFG KIF@S |

1

Y 9 e e
LS SRS el
DR e S B0 S S S S0

X
.

Shulka A et al (2014) Nature 512:2A32
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i -Arrestin-biased agonists of the GEPreceptor from backboneamodification of GLPL

MarliesV Haget, Lisa M JohnsdnDenise Woottefy Patrick M Sextorand Samuel H GellmjrDepartment of Chemistry,
University of WisconsinMadison, WI, USA, Drug Discovery Biology, Monash Institute of Pharmaceutical Sciences and
Department of Pharmacology, diash University Parkville, VIC

Introduction. The glucagelike peptidel receptor (GLRR) is a major therapeutic target for the treatment of diabetes. The
GLP1R can signal through several intracellular pathways upon activation byl GBiBsed agoists of the GLRR have the
potential to maximize beneficial aspects of @I activation while minimizing side effects that might arise from
augmentation of some GEFRinitiated signaling. -== o

Aims. To identify biased agonists of the AIRP by incorporating AN\/&: «kmﬂ\)#.c e K"JL "ﬁr: &HJ\T\L
backbonemodified amino acids into GLP

Methods. Backbonenodified GLPL analogues were synthesizeda /& /!J

solid phase peptide synthesis. The activity of each analogue
activatingthe GLmw G2 O! at L3Bsthdeoriitmeénywas
assessed in EK292derived cells. Ligand bias was determined by fittil
concentrationresponse curves for each analogue to an operatior
model of agonism and comparing extracted transduction coefficients
each analogue to that of GHPin each pathway.

Results. Wdound that backbonenodification of GLR affects cAMP
LINE RdzOGA2Y Y2NB NABHE K ¥ NS DKM (
arrestinbiased agonists of the GLIR.

Discussion. We identify the central portion of GLRas critical in
LINE Y 2 Gafrgbtih resruitment over cAMP production. In addition
our results suggest that backbomeodified GPCR ligands may have
general utility as a novel source of biased agonists.




ASCEPT-MPGPCR

306
Is the differential reversal of opioid tolerance by ethanol a consequence of ligaras lat themopioid

receptor?
Graeme Henderson. School of Physiology, Pharmacology & Neuroscience, University of Bristol, Bristol UK.

Introduction. In mice tolerance develops to the respiratory depressant effect of morphine but at a slower rate thandeler

to antinociception (Hill et al 2016). On prolonged treatment tolerance also develops to the respiratory depressant effect of
oxycodone and methadone and pseudo tolerance develops to buprenorphine. Tolerance induced by morphine or oxycodone
can be revesed by acute administration of a low dose of ethanol as well as by PKC inhibitors (calphostin C and tamoxifen)
whereas the tolerance induced by methadone or buprenorphine is not reversed by these drugs. The effects of ethanol and
calphostin C were noadditive.

Previously we have observed that in rat locus coeruleus neuromepioid receptor (MOPY) desensitization and cellular
tolerance to morphine, a low efficacy MOPr agonist, are mediated by PKC (Bailey et al 2009) and can be reversed by ethan
(Llorerte et al 2013) whereas desensitisation induced by the high efficacy agonist DAMGO is mediatpbtsingoupled

receptor kinase (GRK) and is insensitive to ethanol (Lowe et al 2016). Morphine and oxycodone have low efficacy in recruitin
arrestin to theMOPr whereas methadone and DAMGO have high efficacy (McPherson et al 2010).

Discussion. Selective reversal of tolerance induced by morphine and oxycodone would suggest that ethanol acts to reduce
the PKC component but not the GRK/arrestin component obidptolerance. Reversal of tolerance to the respiratory
depressant effects of morphine (a metabolite of heroin) and oxycodone may contribute to overdose deaths in opioid
abusers.

Bailey CP et al (200Bur J NeuroscP9:307318

Hill R et al (2018)europsychopharmacall:762773
Llorente J et al (201340l Pharmacal84:252260
Lowe J et al (2016)lol Pharmacal88:347356
McPherson J et al (201Mol Pharmacal 78:756766
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The GABA receptor and psychiatric disorders
S.J. Ennd)epartments of Physiology and of Pharmacology, University of Kansas Medical Center, Kansas City, Kansas USA.

I & -aminobutyric acid (GABA) is the major inhibitor neurotransmitter in brain, GABAergic transmission is associated with
virtually all central nevous system functions. This proposition is supported by findings with human brain autopsy material
indicating significant and regionally selective changes in GABA synthesis and receptor binding and activity associated with
host of neurodegenerative andla @ OKA I G NA O RA&2NRSNAEI AyOtdzZRAYy3I ! 1 KSAYSNI
depression. Brain areas found to display changes in GABA synthesis, receptor binding or function include the frontal cortex
globus pallidus, putamen, and hippampus. Because modifications in cognition are among the symptoms thought to be
associated with alterations in GABA activity, efforts have been made to define the role of this transmitter in learning and
memory. These have included laboratory animal stedof GABAand GABAreceptor subtypeselective, full and partial
agonists, antagonists and inverse agonists. Whereas conventional benzodiazepines, which are positive allosteric modulator
at GABA receptors, compromise cognition, GABAselective paril inverse agonists, which are negative allosteric
modulators, reverse deficits in working and spatial memory and improve executive function. Similarlys 1@ééphor
agonists suppress, and GABAceptor antagonists enhance, cognition. These findinggatd that GABAergic drugs might

be of value in reversing or moderating cognitive deficits associated with psychiatric and neurological disorders. Challenges
faced in exploiting these findings are the need to develop receptor sukdgiertive agents withappropriate human
pharmacokinetic and safety profiles, and the identification of patient populations in which the necessary GABA circuitry is
sufficiently intact to sustain the desired response.
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Pharmacology of Chaperones in the CFRR&emergence of Sigma receptors for Neuropsychiatric and

Neurological Disorders
James E. Barrett, Department of Pharmacology and Physiology, Drexel University College of Medicine, Philadelphia, PA 191(

Introduction: The evolution odur understandingf the sigma(s) receptor has been a fascinating journey. TBheeceptor

was originally proposed by Martin in the 1970s as one of four opioid receptor subtypes, designated] kands. While

the first three of these receptor subtypes were closadlated to one another, the receptor was subsequently determined

to be unique in that the effects of the putativereceptor agonist, SKE0,047 §)-N-allylnormetazocine) were not blocked by

the opioid receptor antagonists naloxone or naltrexone. Furthbecause SKED,047 produced dysphoria and
psychotomimetic effects, it was thought that the receptor was a phencyclidine (P@k&) receptor located within the

NMDA glutamate receptor complex. The resolution that theeceptor was neither an opioid ceptor nor a PChke
receptor was resolved when it was recognized that thesites have a higher affinity for (€hantiomers while opioid
receptors bind to {)-isomers of the racemic benzomorphans such-igd\fallylnormetazocine. Recent research focygson

Sigmal (s 1) receptor antagonists has indicated that these compounds have significant potential for the treatment of a wide
variety of neuropsychiatric and neurological disorders, including psinteceptors are widely distributed in the central and
peripheral nervous system. In the CNS, immunostaining revealed a uniform localization along the plasma membrane with
intense staining associated with the membrane thickenings facing the synaptic cansagfgesting a possible role in the
modulation of synaptic neurotransmission. When cells are stimulated by ligands or undergo stresseptors translocate

from the mitochondrial associated membrane to the ER reticular network and plasma membrane thibg interact with

and regulate a variety of proteins that include ion channels, receptors and kinases. These findings support pharmacologica
data indicating an important role far receptors in modulating synaptic neurotransmission. The findingttieas 1 receptor

Ad Ay@2ft SR Ay FFTFFSOUGAYy3I aSOSNIf ySdNRBPBINIyaAYAGGSNI aeads
number of studies. The lengthy trajectory of research on sheaeceptor has resulted in the current view thate s1
NBOSLIIi2NJ A& |y WSy A 3 ¥dsideht@ansnidybiRaed dhapeioviel pinteiNIat had® bekbrdinwplicated in a
wide variety of disorders. The crystal structuresa® OKI NI OGSNAT SR & |y WwWS@2fdziA2yl |
G2 lye 20KSNJ KdzYly LINRGSAYQ KFa 0SSy Llzf A &KSRecehdrda NB O
singlepass transmembrane that helps to explain the diverse functions of this promising pharmacological target, thereby
enabling muchgreater insight to the biochemical and biophysical features of this intriguing target for drug action.

Methods and Discussion: This talk will review recent findings witheceptor antagonists, particularly in the area of
neurological disorders, includj pain, where they have been clearly implicated both genetically and pharmacologically. The
role ofsireceptors in analgesia is particularly relevant in light of the sissalkes surrounding opioid abuse
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Addiction and the brain: The role of theimune system
Mark R Hutchinson, University of Adelaide, Centre of Nanoscale BioPhotonics (CNBP), Adelaide, SA

The neuronal understanding of the cortiooesolimboc dopamine reward pathway and the neuroadaptations that underpin
drug addiction have been complimented recently by an understanding of the impact that neuroimmune signalling has on
normal and maladaptiverain function. This work originally stemmed from explorations of the illness response to infection
and how hedonic and anhedonic behavioural responses were integrated and processed in the brain, driven by classica
immune signals. A paradigm shift occurnetien it was discovered that drugs of dependence triggered neuroimmune cell
responses directly via innate immune receptor systems, and that these neurokine signals and cellular responses were critica
for the presentation of classical behavioural drug @sges. In this presentation data will be shared demonstrating how this
neuroimmune mechanism has relevance across multiple drug classes and where novel neuroimmune targeted clinical
interventions have a future in the management of drug addictions.

N X% Y 1LY
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Macrophage mineralocorticoid receptor signalling regulates cardiovascular remodelling
Morag J. Young, PhDentre for Endocrinology and Metabolism, Hudson Institute of Medical Research Clayton, VIC.

Introduction. Sustained mineralocorticoid receptor RY signalling promotes cardiac inflammation and fibrosis, which
ultimately leads to cardiac failure. While the clinical use of MR antagonists are protective in cardiac disease, hyparkaelemi
and other off target effects have limited their use.

Aims/Methods In order to identify key Midependent mechanisms of heart disease progression that are distinct to normal
renal electrolyte control, we have developed a series of tissue selective MR null animal models and determined their
responses to the DOC/salt modeid other models of cardiac remodelling.

Results. We have shown that the MR plays a critical and selective role in the macrophage, cardiomyocyte and in endothelia
cells in the progression of cardiac inflammation and fibrosis. Macrophage MR signaileg thie proinflammatory
macrophage responses to tissue injury and is central to the onset of fibrosis. The MR in cardiomyocytes has important roles
in early chemoattractant signals and determines the hearts response to ischemia reperfusion. Regulatidotbélial cell

function by the MR is dependent upon the vascular bed and, but the MR has a central role in macrophage recruitment in
these cells.

Discussion. Together, recent data from our lab and elsewhere support a broad but carefully orchestratédr rblR
signalling in the cardiovascular system in cardiac pathology and also in the physiological setting. Defining the keytimechanis
whereby MR signalling pathways in macrophages and otheramithelial cells in the cardiovascular system is an esaent

first step towards identification of therapeutic targets that may preserve potassium homeostasis, especially those cell types
in which the MR is i likely acting as a cortisol receptor.
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Targeting adenosine receptors for cardiac remodelling
Lauen T May, Drug Discov Biol and Dept Pharmacol, Monash Inst of Pharm. Sci, MonasiMétbeurne, VIC

Introduction. Ischaemic heart disease and secondary heart failure, places an immense burden on society. Stimulation of
adenosine G protehgoupled reeptors can protect against cardiac ischemgperfusion injury (IRI) and subsequent cardiac
remodeling. We recently described a rationally designed hybrid molecule, VCP746, a biased agonist with relatively high
affinity for the adenosine Areceptor (AAR)and adenosine &receptor (AsAR).

Aims. To investigate the potential antiypertrophic and antfibrotic effects of VCP746 in isolated neonatal rat cardiac
myocytes (NVCMs) and fibroblasts (NCFs). Subsequently, to assess the influence of adenosine receptor biased agonism
cardiac remodellingn viva

Methods. The influence of VCP746 on hypertrophic and fibrotic signaflimjro was investigated usinffH]leucine and
[*H]proline incorporation and quantification of gene expression in NVCMs and WGEs.4week IRl model was used to
investigde the influence of VCP746 on cardiac remodeliingiva

Resultsln NVCMs, VCP746 significantly inhibitegh i, TNFh - and Ang Wstimulated fl 8 f SdzOA Y S Ay O2 NLJ2 NI |
al / I-gKA mRNA expression. The #nypertrophic effect of VCP746 wiikely AAR mediated, and more potent than

the prototypical AAR agonist, CPA.Y b/ C& 3 +/ t T n-and BnBiQdnSn-ikesliRted gH)pToline incorporation

FyR /2f LZ /¢DC | yR ¢ Dibiotic ¥ignaling nfdidiaNBya/ERA786)CEs wak lectivglyi reversed

in the presence of an AR antagonist. In the-deek in vivo model of IRI, VCP746 improved cardiac function, while
decreasing cardiac hypertrophy and fibrosis.

Discussion. Collectively, this study reveals that the presouharacterized cardioprotective pharmacology of VCP746 now
extends to include potenanti-hypertrophic and antfibrotic effects That is, in addition to being a biased agonist that elicits
AiARmediated cardioprotection in the absence of adverse bradgim and atrioventricular block, we have now
demonstrated that VCP746 also decreases cardiac remodelling post IRI. As such we believe the development of compound
such as VCP746, that stimulate potentA&sAR biased agonism may represent a highly ativacherapeutic approach for
modulating both myocardial fibrosis and hypertrophy in the treatment of heart failure.

N X% Y 1LY
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Mechanisms downstream of IGER for targeting diabetesnduced cardiac remodelling
Miles J De Blasibleart Failurd?harmacology, Baker IDéatt and Diabetes Institute, VIC

312

Diabetes imposes a significant burden on society, and with its incidence predicted to affect 600 million adults globally by
2035, it represents a major threat to human health. More than 1 milAoistralians have diabetes, with this number growing
exponentially. Many of these patients will die from cardiovascular disease such as heart failure, coronary heart disease,
atherosclerosis, with the incidence of heart failure increasing 6 fold i654%ear old diabetics. Essentially, diabetesluced

cardiac disease (termed diabetic cardiomyopathy) is characterised by cardiac fibrosis, cardiomyocyte hypertrophy,
inflammation, LV diastolic dysfunction, and generation of cardiac reactive oxygen specig¢sréR@fing in impairment of
cardiac relaxation and contractility. Diabetic cardiomyopathy is also associated with an increased and sustained adtivation o
the hexosamine biosynthesis pathway (HBP), which is considered to be detrimental to cardiamforetioche longer term,

and ultimately leading to heart failure. Currently, there is no specific therapy for dialiedesed heart failure.

This presentation will summarise findings of current treatment strategies that our laboratory is focussed tangéimg
diabetesinduced cardiac remodelling and function. This will include investigation into the role of thERPGIK pathway in
amelioration of LV remodelling including fibrosis, ROS generation and pathological hypertrophy, as well as the invofveme
HBP signalling (GIcNAcylation), in both type 1 and type 2 diabetic mouse models. In these models of diabetic
cardiomyopathy, we have investigated transgenic esgpression of cardiaspecific IGF1R (which has been shown to be
cardioprotective), tie use of adend 8 a2 OA I G SR GANIf o!! +0 3ASYS (GKSNILR 6A0GK
PI3K gene, and separately the OGA gene to assist with the removal of diaihiesd OGIcNacylation of SERCA2a, as
treatments to ameliorate the cardiomymathies associated with diabetes.
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Targeting inflammation and fibrosis in early life to protect against Hieng respiratory and

cardiovascular complications
Jane E Bourke. Department of Pharmacology and Biomedicine Discovery Institute, Monassityn@ayton, VIC.

It is well established that early life exposures to inflammatory stimuli have consequences flandifédung health. In
premature infants, the combined insults of in utero and neonatal inflammation with therapeutic mechanicaatientéind

oxygen therapy may lead to bronchopulmonary dysplasia (BPD), which compromises respiratory function and heightens risk
of asthma and pulmonary arterial hypertension. More broadly, exposure to allergens, environmental challenges such as
cigarette smoke, and to viral and bacterial infections, can lead to changes in airway responsiveness (Donovan et al, 2016
FitzPatrick et al 2016), childhood asthma, and COPD in adulthood.

New treatment options are required to target the common features of theespiratory diseases, whereby chronic
inflammation is associated with airway and/or vascular remodelling, including fibrosis. Whilanfeartimatory
glucocorticoids are widely used in asthma and COPD exacerbations, their use in early life has potemialiaghacts and

they do not reverse fibrosis. In a mouse model of BPD, the interl€lkateptor antagonist ({LRa, anakinra) opposes the

lung histopathology caused by inflammation and hyperoxia, but not airway hyperresponsiveness (AHR) (Roycd @} al, 20
suggesting that antagonising-I.i Ff2yS A& AyadzZFFAOASyd G2 GFNBSG FRRAG
established fibrosis has proven difficult, but the antifibrotic hormone relaxin reverses both airway remodeling and AHR in a
mouse model mimicking key features of asthma (Royce et al, 2009). These preclinical studies have provided key mechanisti
insights to inform clinical development of novel therapies to opposeldifig impairments in lung function associated with
inflammation and fibrosis.

Donovan C, et al (2016)in Sci (Lond30(10):82937.

FitzPatrick M, et al (201&ci Rep4;6:22751.

Royce SG, et al (2018jn J Respir Cell Mol Bdai: 10.1165/rcmb.20180310C.
Royce SG, et al (200Bhdocrinology50(6):26929.
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Targeting epigenetic mechanisms to limit pulmonary fibrosis in COPD
Bernadette Jones, Gang Liu, Peter Wark, Phil HahsPmority Research Centre for Healthy Lungs, Unéversity of
Newcastle & Hunter Medical Research Institutdewcastle, NSW

Introduction. COPD is currently thé2ommonest cause of morbidity and mortality globally. It is an inflammatory and
fibrotic progressive lung disease and there are no trestiis that halt the progression or reverse disease features. Epigenetic
changes affect DNA transcription without its sequence, and include alterations in acetylation and methylation of histones and
other proteins.

Aims. To assess the roles and potentialtf@rapeutic targeting of acetylation in inflammation and fibrosis in experimental

and human COPD.

Methods. Mice were exposed to cigarette smoke felBweeks, and changes in acetylation activity and enzymes were
assessed. Samples from human COPD patigate also assessed.

Results. Acetylation activity was increased in lung tissues and airway biopsies from mince with experimental COPD an
human COPD patients. This was due to increases in the activity of acetylating and a reduction in deacteylatieg. enzym
Prophylactic and therapeutic use of an inhibitor of acetylation suppressed the development of COPD pathogenesis including
inflammation and airway fibrosis.

Discussion. Targeting epigenetic changes such as acetylation may be a novel therapeutichafiprttae suppression of

airway fibrosis and other features of COPD.
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What clinical and surrogate outcomes should be used to evaluate medicines in older adults?
Darrell R Abernethy. Johns Hopkins UnitoBtof Medicine, Baltimore, MDJSA

Introduction. Outcome measures used to evaluate the safety and effectiveness of medicines are traditionally based on
disease diagnosis. There may be outcomes related to geriatric syndromes that are relevant to best evaluate medicines ir
some groups of older indiduals. In addition patient reported outcomes are gaining traction as part of the safety and
efficacy evaluation.

Aims. To compare and contrast how selected example medicines/therapeutic indications may be evaluated using disease
diagnosis based outcomggeriatric syndrome based outcomes, and patient reported outcomes for older patients.
Methods/Results/Discussion. Two therapeutic areas, osteoporosis and type 2 diabetes mellitus, will be examined. Current
outcome measures using disease diagnosis areéebmal/axial skeleton fracture and haemoglobincA The concept of
surrogate outcome will be defined, and its relevance to these two diseases outlined. Geriatric syndromes that often
associate with these two diagnoses, falls, urinary incontinence,frahd functional decline may be put in the context of
secondary clinical trial outcomes for medicine evaluation. This may provide increased understanding of the risk/benefit
relationship that a clinical trial characterizes. Patient reported outcomesriay represent meaningful outcome measures

such as pain, fatigue, social participation, and sense of-lwe@lg may also provide increased understanding of the
effectiveness of a drug therapy. This is an area of research opportunity that will potemtipigve the understanding of
effectivenss of specific drug therapy interventions in older individuals. For this to be fully realized reproducibledmtedval
measures that characterize geriatric syndromes and patient reported outcomes must be avaiidbddble to be efficiently
administered in the medication clinical trial setting.
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Polypharmacy intervention trials
Petra A Thirmanh Chair of Clinical Pharmacology, University Witten/Herdecke, Philipp-lkdétute of Clinical
Pharmacology, HELIOS University Hospital Wuppertal, Wuppertal, Germany

Polypharmacy represents a major burden for older adults and is associated with aduéceenes such as decreased quality

of life, falls, morbidity and increased mortality (1). Reduction of polypharmacy, usually defined as more than 5 diffggent dr
per day, seems to be an attractive goal. However, according to recent systematic revieststudies failed to demonstrate

a direct impact on the above mentioned outcomes4(2 What are the limitations of the studies conducted until now, how
can they be improved?

The setting of the studies seems to be an important factor: studies conduntéderiatric) hospitals appear to be very
effective, however, the duration of the effect usually vanishes after weeks or months. Trials in comuawelilyng seniors

are difficult, since primary care physicians have to participate during their dailyneou@hanges in prescribing practices are
difficult to achieve. Due to disappointing results, pharmacists are frequently involved in these studies and care for the
appropriateness of medications, although they are in many countries not involved in rouwihe gare. Interventions in
nursing homes tackle a particularly vulnerable population in a setting, where specialised care is needed. Here, team
interventions appear to be promising.

The tools to reduce inappropriate polypharmacy include brown bag reyi®Nglists, START/STOPP and other criteria. A
high potential for improvement offer studies focussing on a few drugs and combinations only.

The major criticism is indeed the lack of convincing effects on pateéated endpoints, which are thought to be related with
polypharmacy. There is doubt that the most frequently applied MAI score and other medication quality measurements are
valid surpgate endpoints for intervention studies in older adults with polypharmacy.

1. Fried et al (2014) J Am Geriatr Soc 62:2281

2. Alldred et al (2016) Cochrane Database of Systematic Reviews, Issue 2, CD009095
3. Smith et al (2016) Cochrane Database of SysterRaticews, Issue 3, CD006560

4. Johansson et al (2016) Br J Clin Pharmacol 824832
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Evidence for deprescribing in older people
David G Le Couteur, Centre for Education and Research on Ageing, University of Sydney and Concord Hospital, Sydney, NS

Polypharmacy in older people is associated with harms including increased risk of mortality, hospitalization,
institutionalization, falls and confusion. Therefore there has been increased interest in whether ceasing medications is usef
in the setting ofpolypharmacy. Deprescribing has been defined as the process of withdrawal of an inappropriate medication,
supervised by a health care professional with the goal of managing polypharmacy and improving outcomes. There is &
growing evidence based supported bjinical trials that deprescribing supervised by a clinician can be associated with
improved outcomes including mortality, falls and behaviour. This evidence base applies mostly to deprescribing of individual
classes of medications, although there are ntwals that have or are investigating outcomes following reduction of
polypharmacy.
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Implementation of Drug Burden Index as a clinical risk assessment tool to guide management of

polypharmacy
Sarah N Hilmér Kolling Institute, Royal North Shoresiital and University of Sydney, St Leonards NSW
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anticholinergic and sedative effects. Higher DBI is associated with adverse outcomesripeaaple internationally. DBI

may have a role as a clinical risk assessment tool.

Aims. To consider whether and how to implement DBI as a clinical risk assessment tool in different practice settings.
Methods. Summarise the design and outcomes of clinical studies using DBI as a clinical risk assessment tool, and to discu:
implications for implementation.

Results. While there is a lot of observational data on the association of DBI with adverse outcomes jmeofde, and

several feasibility studies have been conducted on its implementation into practice, there is limited data from randomised
clinical studies using DBI as an intervention. DBI has been assessed as a clinical risk assessment tool ineldengé&opl

the community, retirement villages, residential aged care facilities and in older hospital inpatients. Methods have included
participant reports and computerised clinical decision support systems, usually conducted by the researcher oala clini
pharmacist, who then provides feedback to the prescriber. Challenges in implementation have been quick, accurate
calculation of the DBI in the clinical setting, and generation of a clinically relevant report that the prescriber caetictedp

act on.

Discussion. DBI is currently being evaluated as a clinical risk assessment tool. It will be important to evaluate the
effectiveness of this risk assessment tool in terms of both prescribing and clinical outcomes in practice.
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Exploiting GPCR & at Formyl Peptide Receptors to Protect Against Myocardial Injury
Rebecca H Ritchie, Heart Failure Pharmacology, Baker IDI Heart aateBialstitute, Melbourne, VIC

Myocardial infarction (MI) and the resultant heart failure remain a major cause athdacross the globe, despite clinical
advances such as thrombolysis and percutaneous revascularisation interventions. These treatments have focused or
restoring blood flow to the ischaemic tissue to prevent tissue necrosis in the very-telort(hours).Myocardial injury
however continues to evolve over days and weeks post MI, with adverse cardiac remodelling and cardiac contractile
dysfunction ultimately progressing to heart failure. This presentation explores the potential for targeting the formygepepti
receptor GPCR family for cardioprotection, beyond their early-iaflimmatory effects to the prevention of late cardiac
remodelling and dysfunction up to several weeks after myocardial ischaemic insults innmvige By obtaining signalling
fingerprints across pERK1/2, pA¥E pAkF*’3 Cé&*mobilization and cAMP inhibition of two smafiolecule FPR agonisits

vitro in concert with multiple myocardial injury responses across several different timepoints following coronary artery
occlusion in micen vivg we have now demonstrated ligarsklective cardioprotection at FPRs. We have revealed for the
first time evidence of bias away, from intracellulaP@aobilization (a trigger of inflammation and of cardiomyocyte death)

in parallel with preservedignalling at cell survival kinases. This FPR bias was associated with cardioprotective actions in
primary cardiomyocytes and cardiac fibroblastwitro, together with reductions in each of infarct size, cardiac inflammation,
cardiac apoptosis and cardiaysfunctionin vivo.These findings demonstrate ligaisélective cardioprotection at FPRs. This
breakthrough observation is the first to demonstrate GR@Bnist bias in the context of cardioprotectianvivq suggesting

a new approach for development smallmolecule FPRharmacotherapies for treating myocardial ischaemic injury.
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Type 1 cholecystokinin receptors in metabolic diseaskarget of endogenous and therapeutic

allosteric modulation

Laurence J Millér Aditya J DesiiMaoqging Donyy Eduard SergienkpRuben Abagyan Arthur Christopoulds Patrick M
Sextort. Molecular Pharmacology and Experimental Therapeutics, Mayo *CRuicttsdale, AZ; Conrad Prebys Center for
Chemical Genomics, Sanford Burnham Research Ingtit8an Diego, CA; Skaggs School of Pharmacy and Pharmaceutical
Sciences, University of California San Die§an Diego, CA; Drug Discovery Biology, Monashutastf Pharmaceutical
Sciences, Monash UniverditParkville, AU.

Obesity has become a major public health problem, with increasing prevalence around the world. Lifestyle modification and
existing drugs can effectively induce acute loss of weight,evew this has not been durable. Also, while bariatric surgery
can be effective in morbidly obese patients, it is not scalable to meet the current need. Insights from gastrointestinal
handling of and response to nutrients can provide clues to new therapeatitategies. A key gut hormone for regulation of
satiety is cholecystokinin (CCK), acting through the type 1 CCK receptor (CCK1R) on vagal afferent neurons. Full agonists
this receptor have been developed, but have not achieved approval for clinsealdue to limits in efficacy relative to
lifestyle modification, side effects correlating with potency, and the possibility of toxicity. Another potential stratedyen

the use of positive allosteric modulators (PAMs) without intrinsic agonist actisich an agent would have the advantage of
only being active for a finite period of time after meal ingestion. We will review the molecular basis of docking the
orthosteric agonist and allosteric small molecule ligands. Strategies for the developmentigs targeting the receptor
allosteric pocket, yet devoid of intrinsic activity, in attempt to prepare -caforic satiety agents to reduce meal size and
frequency will be discussed. Lateral allosteric regulation of this receptor by elevated cholestérelhilayer, such as has

been described in metabolic syndrome, is also prominent. This interferes with CCK stetivity coupling, with high
affinity ligand binding and low potency of biological responses observed. This provides a need for neof thpgs and an
opportunity for corrective PAMs. An effort to define what clinical groups may exhibit reduced sins$ai CCK at the CCK1R

is inprogress, and will be used to determine who might need and benefit from this new type of chemical agent.
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Identification of positive allosteric modulators of the Glucagdike peptide-1 receptor

Francis S WillatdAna B Buerfg Daniel A Brieré, Alma M JimeneZ Aaron D Showaltel David B Wainscot{ Kyle W Sloop
3. Quantitative Biologyand Endocria Discovers; Lilly Research Labs, Indianapolis, IN, BSantro de Investigacion Lilly, Eli
Lilly and Co., Alcobendas, Spain

Introduction. Agonism of the glucagedike peptidel receptor (GLRR) is a clinically validated therapeutic intervention for
type 2 diabetes mellitus. Activation of the GLR induces glucosgependent insulin secretion and improves energy balance
in diabetic patients. Currently available GLIR agonists require parenteral administration and a key therapeutic goal is the
discowery of orally available small molecules. One approach to activate thel Blito potentiate circulating GIIR ligands
such as oxyntomodulin and the inactive GLmMetabolite GLR(9-36).

Aims. The identification and in vitro and in vivo pharmacoldgitaracterization of small molecules that potentiate signal
transduction of the GLR inactive metabolite Gl-PP(9-36) at the GLRR.

Methods.We identified compounds as weak potentiators of GI(®#36) by quantifying cAMP accumulation in HEX8 cells
expressing the GEER. We performed iterative optimization of in vitro pharmacology (cAM&yrestin), pharmacokinetics,
and pharmacodynamics tgenerate tool compounds with in vivo activity in hyperglycemic rodent models.

Results. We identified compounds that selectively potentiate the affinity and efficacy ofL@{38) at the GLRR.
Characterization by functional assays indicated a high ede@f probe dependence for orthosteric ligand with ligands
potentiating GLPL(9-36) and GLR(7-36) but not oxyntomodulin. Moreover, compounds strongly potentiated tlaesGAMP
signal transduction pathway with limited effects brarrestin signal transduiin.

Discussion. We have identified allosteric AP ligands with robust in vitro activity and glucdéseering efficacy in
preclinical models.
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Masaaki Sat, Saori Mukaida, Bronwyn Evans, Michelle Halls, Martina Kocan, Roger Summers, Dana Hutchinson, Drug Discove
Biology, Monash Institute of Pharmaceutical Sciences, Monash University, Parkville, VIC

Introduction: Cyclic AMP (cAMP) is a key second meSskidg A Y @ 2-ARn%eiatedl glucdse uptake in skeletal muscle but in

vivo may causes adverse effects including altered vasoreactivity and cardiac hypertrophy. It has been suggested that BRL373
6. w[ 0 Zx b-ARRagahidt originally developed fo&h G NB I G YSy i 2F 20S8S&aAriéez AyONBRsaSa
independently of CAMP, but the mechanism has not been rigorously examit@adrova et al 2002 his study examines the
signalling mechanisms activated by isoprenaline (Iso)B&id to promote glucose uptake in CKOcells stably expressing the

AR and mytagged GLUTECH®GLUT4myc) and L6 skeletal muscle cells.

Methods. We measured glucose uptake witH}j2-deoxyglucose, the production of cAMP was determined by LANCE cAMP assay
and Forster resonance energy transfer (FRET; pmEpac2, cytoEpac?2), receptor internalisation was measured by Bioluminescer
resonance energy transfer (BRBRrrestin, Kras).

Resllts. In L6 cells, BRL increased glucose uptake with a similar potency and efficacy tostsa4FB2 and 7.4%0.3; Emax

168.7° 4.6 and 186.87.9 respectively, n=6), but was a partial agonist when measuring global cCAMP levelssgSoAgHL1 Emax
15.5°0.5pmol cAMP/well; BRL pl6.57 0.1 Emax 6390.3pmol cAMP/well; n=8). However glucose uptake to both Iso and BRL

was partialy inhibited by PKI, a competitive inhibitor of PKA by 74.5% and 54.3% respectively (n=5). FRET studies
CH®GLUT4myc delshowed that BRL and Iso activated the plasma membrane cAMP sensor pmEpac? to the same degree bu
that BRL caused significantly less activation of the cytoplasmic CAMP sensor cytoEpac2. BRET studies showed that8&b,, but not
caused interaction betweetheb2>-AR and-arrestins, internalization and desensitization.

Discussion. Our results show that BRL has equivalent effects to Iso on glucose uptake, preferentially increases cAlsisrat the p
membrane and does not produce desensitization or internalization of the receptor.

Nevzorova, J., et al. (2002) Br J Phaoha87:918.
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Engineering ultrad G | 6 faddendceptor subtypes allows the interrogation of ligand selectivity and

fragment screening using ligandbserved NMR
Dr Daniel Scott, The Florey Institute of Neuroscience and Mental Health

hir I Y Readrey 2 OS LIi2 NB | G8%R) are closely related G proteioupled receptor (GPCRs) that modulate the
cardiovascular and nervous systems in response to binding epinephrine and norepinephrine. Using transgenic mouse models thes
receptors have been showr tmediate opposing responses to adrenaline and noradrenaline release, especially in relation to:
cardioprotection during heart failure; epileptic seizures; and neuroprotection in neurodegenerative dig¢gadeiscidation and
Ot AYAOILft (I NBSOAY Iw2W kAR has yeer hihderedzhotveveN BluetBealack2oF subtype selective
ligands and antibodies. The GPCR gene dapsly (>800 genes) is made up of numerousBub Y A £ A S &ua! (WK | ayBR, thA 1 S
are activated by the same endogenous agonists but may modulate different physiological proééssea major challenge in
GPCR drug discovery is understanding how compounds interact with receptors at the molecular level in order to optimize the
efficacy and selectivity of drug leads. Ligabderved NMR methods such as saturation transfer differéfiglR (STD NMR), water
ligand observed via gradient spectroscopy (WaterLOGSY); and trandd@iedpectroscopy (NOESY) are powerful methods for
characterizing ligangrotein interactions, epitope mapping and fragment screeni®p Such techniques have not been widely
employed to study ligand binding at GPCRs due to the challenges associated with purifying GPCR proteins and maint&ining them
solution. Toovercome this, we evolved ulté@ G | af Sv M- ¥AR véariants using Cellular Hitinoughput Encapsulation,
Solubilization and Screening (CHESS)The longerm stability of these receptors in detergent solutions enabled the analysis of
ligand binding using STD NMR, WaterLOGSY, and NOESY, which revealed the different binding modes selective ligands use at
subtype. Furthermore, an NMR based fragment screen was conducted using botktaliea receptors in parallel, identifying
severa hits that were subsequently shown to include both antagonists and agonists at thypéldeceptors in celbased assays.
Because GPCRs are the largest, yet underexploited class of drug targets, this work has broad implications for studigagdGPCR
interactions and for drug discovery and optimization.
1. Perez, D. M., and Doze, V. A. (2011) Cardiac and neuroprotection regulated by @graiéjgic receptor subtypes.Recept
Signal Transduct R8%, 98110
2. Cala, O., Guillierd-., and Krimm, I. (2014) NMNBsed analysis of proteligand interactionsAnal Bioanal Ched06, 943956
3. Scott, D. J., and Plickthun, A. (2013) Direct molecular evolution of deteatgble G proteircoupled receptors using polymer
encapsulated cellg. Mol. Biold25 662667
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Identification of novel irritant sensing mechanisms in the bladder
Ashlee Caldwéll Luke Grundy Sonia Garci€araballd, Grigori Rychkdy Stuart Brierley? Dept of Medicine, Univ of
Adelaidé, Adelaide, SA; Dept of Hum Physiol, Flinders2JBedford Park, SA

Introduction: Studies suggest that the symptoms agsted with overactive bladder syndrome (OAB) and interstitial cystitis

(IC) may be due to a disrupted mucosal barrier. Access of the urine to underlying sensory structures is hypothesisesl to induc
bladder irritation which, in the absence of an ability & ONJ § OKQ> Yl yA¥Saida Ay (GKS 4ae
frequency. The TGR5 receptor has been implicated in mediatinghisteiminergic itch responses in the skin and is
responsible for bile acid induced pruritis (itch). Bile acids are secreted inchigtentrations in the urine and may be
responsible for the sensory abnormalities seen in OAB and IC.

Aims: To determine the expression and function of TGR5 in bladder afferent neurons. o, ..

Methods: Retrogradely traced bladder DRG neurons from mice wetatéso and mow T
dissociated for single cell HICR, calcium imaging and whole cell patch clanp
recordings Exvivobladder afferent recordings were used to identify the role of TGR53n
bladder mechanosensation.

Results: Single cell PCR data identified TGR5 nd@xNression in bladder afferent
neurons. CCDC (100uM) was able to induce significant calcium transients in 60%°70
neurons. Application of CCDC (10uM) was able to induce a significant hyperexcitability ‘of

bladder DRG as indicated by an increase in the nundfeaction potentials at 2X

NKS206lFaS omodmpnodmn @& odnpndnys yr'cZ t Kndoanm0 YR | RSO
t X XKndnamO®d® // 5/ bonnxald |faz2 AYyRdzOSR aA3IyATFAOlI yi(BWBOKI yA
da My®dPcpH®NI YyIpI tXndnnmood

Discussion: This data shows for the first time that TGRS5 is functionally present on bladder DRG neurons and its activation |
able to induce calcium transients, neuronal hyperexcitability and mechanical hypersénsithvis suggests that histamine
independent itch mechanisms are not exclusive to the skin, but are present and functional in the viscera and may hold the
key to bladder hypersensitivity in various pathologies and syndromes.
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Nav1l.8 is required for mehanosensation in hypersensitive colonic afferents and/Naduced colonic
painin vivo

Andelain Ericksdr?, Joel Casti®, Sonia Garci€araballé? Luke Grundy?, Andrea M Harringtot?, Jessica Maddets,

Grigori Y RychkéyRichard J Lewliglrina Vettef & Stuart M Brierley?, Dept of Medicine, Univ of AdelaitjeAdelaide, SA;
Dept of Hum Physiol, Flinders UhiBedford Park, SA; Divn of Chem and Struct Biol, Univ of Queeh<ahdicia, QLD.

Introduction. Voltagegated sodium (N chamels regulate action potential generation and cell membrane excitability in
sensory neurons, and are implicated in several pain phenotypes. In this study, we examined the contributioh.®fifNa
colonic pain signaling in a mouse model of chronic vistsagrsensitivity (CVH).

Aims. ldentify which Nachannels are expressed in sensory neurons that innervate the colon, and assess if modulation of
identified channels can have an analgesic effect in a model of CVH.

Methods. Gene expression profiles were aioted by quantitative RPCR in dorsal root ganglia (DRG) at spinal levelsT10

from healthy and CVH mick vitro electrophysiological recordings were performed on colonic nociceptors from healthy and
CVH mice in the presence and absence of al/8adective antagonist B03467.In vivo pain behavior studies were
performed in mice with an intrgolonically administered paNa, channel activator in the presence or absence €03467.

Results. Nachannel isoforms N4.1, Nal.2, Nal.6, Nal.7, Nal.8,Nam ® ¢ = -AldgoRizyA &t &8 6 SMB SELINB & & SF
from all spinal levels (T181). N&l.8 gene expression was consistently higher than all otherON& | vy v S f-sliburlits/ R~ i
across all leveldn vitro electrophysiology recordings showed tha883467administration caused a significant reduction in

CVH colonic nociceptor mechanosensitivity (p<0.05, n = 8), whereas nociceptors from healthy mice were not significantly
affected by Ngl.8 inhibition.In vivointra-colonic administration of a paNa, chanrel activator significantly increased pain
behaviors, which were fully reversed by-administration with A803467 (p<0.05, N =8 animals/group).

Discussion. Inhibition of NR8 in DRG neurons had a pronounced effect on nerves from CVH animals, suptedtNal.8

may contribute to CVH colonic nociceptor hypersensitivity. In conjunction iwithivo studies, our findings indicate that
targeting Nal.8 could be beneficial in the treatment of chronic colonic pain syndromes.
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Pharmacology of the humahs-adrenoceptor agonist mirabegron at the mouse-adrenoceptor

Dana S Hutchinson, Jon Merlin, Edilson Dantas da Silva Junior, Saori Mukaida, Masaaki Sato, Sabatino Ventura, Bronwyi
Evans and Roger J Summers. Drug Discovery Biology, Monash Institute of Pharmaceutical Sciences, Monash Universi
Parkville VIC

Introduction. Thebs-adrenoceptor (AR) is a pharmacological target for overactive bladder syndrome (Bhide et al., 2012) and
has a postulated role for the treatment of obesity (Hainer, 2016). The hums#R agonist mirabegron has recently been
approved for usean Australia although there is little information on the selectivity or potency of mirabegron at either the
human or mousds-AR.

Aim. To examine the pharmacological profile and selectivity of mirabegron at the rbeusde

Method. Mouse primary brown, wie and brite adipocytes from FVB mice, GM® OSf f & SELINB & &A YB3 (K
AR, or bladder detrusor muscle from FVB dmd w 1y 2 O] 2 dzii Y A-ARSfunéiéNEAMRIpic8Rtibn3H]-2-
deoxyglucose uptake, glycolysis, oxygen consumptidaxation of carbachol and KCI prentracted detrusor muscle) was
assessed in response to mirabegron. P was evaluated using2 ! bh +! 2-83ts{ 0 dzZRSy G Q&

Results. In CHR1 cells expressing either the mouse or hurbaAR, mirabegron increased cAMPdEsywith a similar Emax

to isoprenaline, but with a greater potency at the human receptor. In mouse brown and brite (but not white) adipocytes,
mirabegron increased cAMP levels, glucose uptake, glycolysis and oxygen consumption rates. In mouse detclesor mus
mirabegron concentratiosependently relaxed muscle paontracted with either KCI or carbachol in both FVB bgéR
knockout mice.

Discussion. While mirabegron shows agonist properties at both the human and rbeddg®, questions remain about its
sdectivity since relaxation responses in mouse detrusor muscle were inthetAR knockout animals.

Bhide AA et al (2012). Res Rep Urol, 641
Hainer V (2016). Expert Opin Pharmacother, DOI: 10.1080/14656566.2016.1233177
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Evidence for mu and dedt opioid receptor coexpression and functional interactions in the mouse

colon

Jesse J DiCelloRhian A CeredigSimona E CarboheRomke Broh Nigel W Bunnett®, Dominique Massotte& Daniel P
Poolé* MIPS, Monash Uni¢{NCI, Strasbourg, Frané®ept of Surgery, Columbia Unfnatomy & Neuroscience, Univ of
Melbourne.

Introduction. Opiates acting through the mu opioid receptor (MOR) are effective analgesics awtiaatigals. However,

their use can be severely lired by ontarget sideeffects including intractable constipation, which is mediated via the
enteric nervous system (ENS). Recent studies have demonstrated that MOR and the related delta opioid receptor (DOR) ca
functionally interact, leading to altered phaacological and signaling profiles of these receptors. Whether MOR and DOR are
coexpressed in the ENS and can functionally interact is unknown.

Aims. To investigate the eexpression of MOR and DOR in the mouse colon and to determine whether interaetivaen

MOR and DOR occurs.

Methods. MOR and DOR -eapression was detected using MORmMCherry/ DOReGFP knockin mice. Neuronal phenotypes
were determined using established markers. The effects of the putative -BIOR heteromer agonist CYM51010 on
neurogeniccontractions of the mouse distal colon were examined.

Results. Approximately 25% of all Hu@inunoreactive myenteric neurons of the colon were positive for both
MORmMCherry and DOReGFP. The majority of these neurons were cholinergic excitatory ndertifigdi by ChAT and
calretinin labelling. CYM51010 inhibited neurogenic contractions of the distal colon in a concenttapendent manner
(PEC50= 7.20+0.14, n=11). The addition of the MOR selective antagonist CTOP (1uM; pEC50= 6.79+0.18, n€H} or the D
selective antagonist naltrindole (100 nM; pEC50= 6.81+4.41, n=6) individually did not significantly alter the response to
CYM51010. In contrast, the simultaneous addition of both naltrindole and CTOP producefdld $i6ift in the CYM51010
concentration-response curve (pEC50= 5.64+0.28, n=11, P<0.001).

Discussion. In summary, our data demonstrate extensive coexpression of MOR and DOR in myenteric neurons of the mous
distal colon. Furthermore, we provide evidence to support functional interaction betwdxese two opioid receptor
subtypes in the ENS. This study has potential implications for the therapeutic targeting of MOR and DOR in the gut, and fo
the development of opiate analgesics with reduced constipatory-sfékrts.
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The tachykinin Nk receptor antagonist, ibodutant, displays gendeand agonistdependence in the

human colon
Stelina Drimousfs Irit Markus, Maria Altamurg, Stefania Meirfj Lu Lid. School of Medical Sciences, UNSW Australia
Sydney, NSW; Menarini Ricke S.p.4, Firenze, Italy.

Introduction. Upon release from enteric neurons, neurokinin A (NKA) contracts intestinal smooth muscle via the tachykinin
Nk receptor (NKR). In clinical trials, the MK antagonist, ibodutant, produced a better treatmenitcome in female
patients with diarrhoegorominent irritable bowel syndrome (IB3), compared to male@Menarini Group, 2015). On the

other hand, we have previously reported thatJNKA binding sites on colonic smooth muscle were more abundant in males
than in femalegBurcher et al, 2008).

Aims. We investigated the gendezlated differences surrounding the BKin the human colon.

Methods. Fresh human colonic circular muscle strips were mounted in organ baths and contractile responses to NKA and the
sdective NKR agonist, [LysMeLed,NIe'YINKA(410) were recorded. Strips were piecubated either with ibodutant (0.01,

0.1 and 1 uM) to determine its antagonist potency, or the rho kinase inhibitor, Y27632, and the PLC inhibitor, U73122
hydrate (3, 30, B0 uM) to investigate the second messenger signalling pathways involvedrRmididiated contractions.

Results. Contractile responses induced byRNlgonists were more prominent in females than in males. Interestingly,
ibodutant displayed a significanthjigher degree of competitive antagonism against NKA in females; 8/88 (95%CI 7.75

10.35, n = 9), compared to males,2pA7.80 (7.280.45, n = 8, P<0.05). However, the gender discrepancy for ibodutant did
not exist when against [L#eLel,NIe')INKA(410). Both Y27632 and U73122 significantly reducegRittediated colonic
smooth muscle contractions.

Discussion. Ibodutant appeared agonilgtpendent in females, suggesting that ligashependent conformations of the NR

may underlie the gender disgpancies of ibodutant in the treatment of IS NKR-mediated human colonic smooth muscle
O2y G N¥ OGA2ya VYI-RLCDAGPER dndifo kingsé dignallig lpathways.

Menarini Group (2013 ttps://clinicaltrials.gov/ct2/show/results/NCT01303224
Burcher E et al (2008) J Pharmacol Exp Ther 328170
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Legumain is a novel biomarker and therapeutic target in inflammatory bowel disease
Laura E EdgingteMitchell, Daniel P PooleSimona E Carbone & Nigel W Bunnett. Drug Discovery Biology, Monash
University, Parkville, VIC.

LYGNRRdzOGA2Y® LYFEFYYIFIG2NE 026St RAaASFAS o6L.503X SyO2YLN
problem worldwide. While the etiologpf IBD remains incompletely understood, it is becoming increasingly clear that
proteases play critical diseagpeomoting roles. Among these are cysteine cathepsins and matrix metalloproteases, both of
which can be regulated by another cysteine proteaséedalegumain. Legumain is upregulated in inflammation associated
with cancer, atherosclerosis, and pancreatitis, but it has not yet been studied in the gut. We therefore hypothesized that
legumain might be a key driver of gut inflammation.

Aims. We aimeda measure the activation of legumain during colitis and whether this activity contributes to pathogenesis of
IBD.

Methods. In the DSS mouse model of colitis compared to healthy controls, legumain activation was measured with a
fluorescent activitypased pobe, LE28, by ex vivo IVIS imaging,-BRSE, and confocal microscopy. A legurspiecific
inhibitor, L1, was used to determine the contribution of legumain activity to disease symptoms.

Results. Legumain activity was upregulated in the proximal coloDSfireated mice compared to healthy controls.
Legumain was predominantly found within CD&&acrophages of the mucosal layers of the colon, with little activity in the
muscle. Active legumain was also detected in luminal fluid and feces of mice with, dnlt not healthy mice. H-treated

mice exhibited delayed symptoms of colitis compared to vekigated controls, including diarrhea and fecal blood. At end
point, L}1-treated mice exhibited less weight loss and less shortening of the bowel. Biicdlecharacterization of the
colons revealed that legumain and cathepsin L activation was impaired in mice treated with the legumain inhibitor, indicating
that legumain may promote the symptoms of colitis directly or through modulation of downstreamasese Production of
several preinflammatory cytokines was also reduced upon legumain inhibition.

Discussion. Our data demonstrate that legumain is activated in the inflamed mouse colon and promotes inflammation. The
detection of activated legumain in @, luminal fluid and feces of mice with colitis indicates that legumain may be a disease
biomarker. Legumain inhibitors may represent a novel therapy for inflammation.
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Identification of Novel sites of TRPV4 Expression in the Mouse Colon

P Rajasekhd; NA Veldhuis CJ Nowel] J Fichna Bunnett NW-3, Poole DP*.

IMonash Institute of Pharmaceutical Sciences, Monash Univefitgdical University of Lodz, PolamtDept of Surgery,
Columbia University*Anatomy & Neuroscience, The Univéysif Melbourne.

Introduction. Transient Receptor Potential Vanilloid 4 (TRPVA4) is @elecdtive cation channel activated by mechanical
stimuli, lipid mediators and GP@Rediated signalling cascades. TRPV4 is implicated in the aetiology of visceralldggia,
inflammatory bowel disease and irritable bowel syndrome. Although TRPV4 plays important roles in colonic function, very
little is known about where TRPV4 is expressed in the gut.

Aims. To characterize the functional expression of TRPV4 in theevtmlon by defined cell types.

Methods. TRPV4 activity was detected by*@aaging of colonic myenteric and submucosal wholemounts. Cellular identity
was confirmed by immunofluorescence using established markers. Functional expression was characterised using TRPV
selective agonists and antagonists in relevant cultured primellg and cell lines.

Results. Increased intracellular®©aas detected in enteric glial cells, macrophages, vascular and lymphatic endothelial cells
in response to the selective TRPV4 agonist GSK1016790A (100nM). Glial responses were characterizehbgscitatory

Ca&* waves within a subset of glia that were attenuated in frequency by the gap junction inhibitors carbenoxolone and
“SGAPS. Tissuaesident macrophages exhibited marked morphological changes in response to TRPV4 agonist. All response:
to GSK1016790A were abolished by -peatment with the TRPV4 antagonist 4867047 (1&M) and in trpv4- tissues,
confirming specificity. Identity of cells was confirmed by g&isining with GFAP/S100B, CD68/F4/80/CD169, CD31 and
LYVE1/VEGFR3, respedsiveDirect activation was confirmed in isolated glial cells, macrophages (RAW264.7, resident,
peritoneal and bonemarrow derived macrophages) and primary human dermal lymphatic endothelial cells.

Discussion. We have defined novel and previously unappegtisites of functional TRPV4 expression in the colon. These
findings differ from those reported using immunofluorescent detection and demonstrate TRPV4 function in cells potentially
involved in colonic motility (macrophages, glia) and inflammation (vasemd lymphatic endothelia, macrophages). Thus,
these findings have major implications for our current understanding of the proposed neurogenic role of TRPV4 in colonic
inflammation and in intestinal motility.
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Biological effects on rat prostatic snmth muscle and chemical fractionation @@ostus speciosus
rhizome

Eunice NN St, Jamie S Simps§rPhilip Thompsoh SabatinoVentura Drug Discovery Biolobgnd Medicinal Chemistfy

Monash Institute of Pharmaceutical Sciences, Monash University, ilarkIC, Australia. Sarawak Biodiversity Centre,
Kuching, SWK, Malay$ia

Introduction. Costus speciosu&Crépe ginger or Spiral ginger) has been traditionally used by Sarawak natives to treat
urological disorders.

Aims. To assess the biological effeaft€. speciosusn prostate contractility and isolate bioactive components.

Methods. C. speciosughizome and roots were harvested from Sarawak. Extracts of dried and ground plant materials were
obtained using water at different temperatures (i.e. 200 Y0°C, and ~29C). Activity of these extracts was evaluated
pharmacologically by assessing their effects on contractions of isolated rat prostate gland. Nerve mediated contractions were
evoked electrically (0-20 Hz, 0.5 ms pulse duration, 60 V) while dirauscle stimulation was achieved by application of the
exogenously administered agonists: noradrenaline, acetylcholine or ATP. Various pharmacological tools were used to identify
mechanisms of action.

Results.C. speciosushizome and root decoction (D8C) extract (2.0 mg/mL) inhibited electrical field stimulation (EFS)
induced contractions of rat prostatic smooth muscle by 64 + 9.8% and 60 + 11.5% at frequencies of 1.0 Hz and 2.0 H:
respectively § = 0.0161, n=4); whereas cold water (22} extract (2.0 mg/mL) inhibited contractions by 73 + 3.4% and 76 *
2.2% at 1.0 Hz and 2.0 Hz, respectivgly<( 0.0034, n=4). Contractions mediated by exogenous administration of
noradrenaline (n=6), acetylcholing=6) or ATP (n=4) were not inhibited by rhizome extract (2.0 mg/mL). EFS induced
contractions were still attenuated by the extract (2.0 mg/mL) in the presence of all inhibitors tested. In addition, €fact
mg/mL) caused a concentratiedependent trarsient tonic contraction = 0.0092, Mean = 1.31 + 0.32 g, n = 6) of the
unstimulated prostatic tissueThe magnitude of the tonic contraction produced was also different in the presence of
different pharmacology tools.

Discussion. TheC. speciosushizome and root extract inhibits nerve mediated prostate smooth muscle contraction
presumably by inhibition of neurotransmitter release by an unidentifiedjpretional mechanism. Tonic prostatic smooth
muscle contraction induced by addition of extract indicathe existence of bioactive compounds in the rhizome extract that

act via a different mechanism.
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A pilot feasibility study to asses€YP2B6*&enotype frequency and adverse effects to efavirenz in
HIV/AIDs patients in Papua New Guinea

Andrew ASomogyi. Joseph TuctiPaul Pumuy® Daniel T Barratt Discipline of Pharmacol, Univ of Adeldidedelaide, SA;
Department of Pharmacy and Applied Science, La Trobe University Bendigo &#&epdggo, Vic; School of Medicine and
Health Sciences, Uningity of Papua New GuingaBoroko, Papua New Guinea.
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Introduction. Efavirenz is a major antiretroviral drug for HIV infection therapy. CYP2B6 is the major enzyme in its metabolis
and people with the*6 variant allele (516G>T) have substantially higheot concentrations and the risk of severe CNS
adverse effects, including psychiatric effects such as suicidal ideation, depression and aggression. Mehlotra et al. (2006
reported a*6 frequency of 65% (Caucasian ~20%) in 172 East Sepik (PNG) ProviAtedHubjects but found a significant

loss of heterozygosity.

Aims. To determine the feasibility of collecting, transporting and analysing saliva samples from HIV/AIDs patients in PNC
maintained long term on 600 mg efavirenz daily and to collect dataN® &lverse effects.

Methods. Following ethics approval, HIV/AIDs participants were to sign an informed consent form and provide a saliva
sample using Oragene DNA Saliva Kits (DNA Genotek Inc. Canada) to be transported unrefrigerated to Adelaide for DN
isdation and genotyping. Demographic data collection included age, sex, ethnicity (village, district, province), language,
comorbidities and comedications. Adverse effects data included CNS and psychiatric.

Results. Fifii 2 LI NI A OA LI ¥ (ivie@ okiained lwithih 3 weeks RrheRsalivialsamples were discoloured due to
betel nut chewing thus requiring an extra DNA purification step, after which 51/52 samples met assay requirements for DNA
purity and quantity. The T variant frequency was 52% and typecfrequencies were 25% GG, 45% GT and 29% TT {Hardy
Weinberg P=0.5). There was no association between carriers dbthariant and CNS (P>0.053, drowsiness), or psychiatric
(P>0.4) adverse effects.

Discussion. The main aim was to determine the felsibof conducting pharmacogenetic studies in PNG, which was
successful. ThEYP2B6*@enotyping data were similar to a previous study but with no loss of heterozygosity. The lack of
association betweert6 carriers and adverse effects to efavirenz requires further studies including blood concentration
analysis and assessment of efaviredh@rence to dosing.

Mehlotra RK et al (2006) Eur J Clin Pharmacol 62267
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Relationship between whole blood and intrgraft tacrolimus concentrations in renal transplant recipients
Benedetta C Sallusfig, Benjamin D Ndll Rong Hy Daniel T &rratt?, Martin Basig Janet K CollérAndrew A Somogyi

Dept of Clin Pharmacol, Queen Elizabeth Hogoodville, SA; Discipline of Pharmacol, Univ of Adelaisidgelaide, SA,;
School of Pharm and Med Sci, Univ of, ®&lelaide, SA.

Introduction. Whil$ cyclosporine and tacrolimus have significantly improved graft survival, theiténguse is limited by
nephrotoxicity. Both are substrates for cytochrome P450 3A (CYP3A)-glgddprotein (Ryp). Pgp expression determines
chronic tubulointerstitialdamage in transplanted kidneys (Naesens et al, 2009), andrata cyclosporine concentrations
(Sallustio et al, 2012). Although tacrolimus has largely replaced cyclosporine, little is known regarding the factors that
determine its intrarenal exposureand hence potential nephrotoxicity.

Aims. To investigate the relationship between trough bloog) &€0d intrarenal (& tacrolimus concentrations, and the role

of CYP3ABenetic polymorphisms or-§p expression in determining graft tacrolimus exposure.

Methods. This was a retrospective study in 134 transplant recipients from whom 239 matching blood and renal biopsy
samples had been collected betweer2290 days postransplantation. € and G were measured by LRIS/MS. Rgp
expression was assessed by immbistochemistry in paraffirembedded biopsy samples. DonBlY P3Agenotypes 11/*1 ,
*1/*3 ,*3/*3 ) were determined by TagMan SNP Genotyping (ThermoFisher Scientific).

Results. €ranged from 2.662.3ng/L and @from 33-828 pg/mg tissue (n=239). There was a weak but significant correlation
between Gand G (Spearman r = 0.44, P<0.0001), and within individuals, changesairg€ly mirrored those ingCGJ/Cs (an
SAGAYFGS 2F WySiGQ NI fdlated withltinte {p&stiransplané (Speafn?as N&#.56& B=0.@3P dailsC
(Spearman r =0.40, P<0.0001). In the first month pesansplantation there was no effect of either graftigp expression (r
=0.01) or donor CYP3A5 expressor phenotype (P=0.81Gn C

Discussion. Blood tacrolimus concentrations only predict 20% of variability inréreh concentrations. Net renal uptake of
tacrolimus may be saturable, and may be greater in the early compared to latetrpasplant period. Renal cellular
cleararce pathways (8p or CYP3AS5) do not significantly affect graft tacrolimus exposure.

Naesens M et al (2009) J Am Soc Nephrol 20:2468

Sallustio BC et al (2012) ASGEPEA Proc (P155), 52
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Statin induced myalgia, is there a genetic link?

Simran D$aggo® 2 Joanna Young.Klaus Lehnett Peter George Martin A Kennedy? Department of Pathology,
University of Otago, ChristchurgiCarney Centre for Pharmacogenomics, Christciutgpid and Diabetes Research Group,
Christchurch HospitaIBiobgical Sciences, Faculty of Science, University of Au¢kRagartment of Molecular Pathology,
Canterbury Health Laboratories, Christchurch Hospital, Christchurch

Introduction. Statins are drugs that reduce the risk of cardiovascular disease. Ajwodoip to 25%) of patients prescribed
statins report a spectrum of muscle aches and pains ranging from myalgia to myopathy, and rarely, rhabdomyolysis.

Aims. Statirassociated muscle pain is largely dagpendent, some patients experience muscle acired pains at relatively

low doses and across various types of statins. Therefore, excluding dose as a factor, genetic variants, particularly in the
SLCO1Bdene, have been associated with an increased risk of sitadinced muscle ADRs. However, we suspleat there

may be additional and/or different genes that pdispose a patient to be statimtolerant.

Methods. To assess this, we collected blood samples from a group of patients who have trialled various statins, but have
suffered muscle myalgia on #&ast two rechallenges (these patients were defined as statitmlerant (n=8)). We then
conducted exome sequencing to seek genetic variants that predispose to-statiarance. Genetic variation identified was
analysed using standard bioinformaticsittentify rare variants i.e. variants that are reported to occur in less than 1% of the
population, as well as common variants, in curated genetic variant databases ancreaerd candidate gene lists. As this is

an exploratory study in eight patientdasistics were not conducted.

Results. Statin intolerance was associated with variants il€¥ie2C1TYP2DENOX4and SLCO1Bgdenes.

DiscussionCommon genetic variants (expressed in >5% of the population) that affect the PK of statins, may explain statin
induced myalgia in some patients, however, rare variants will require further large scale studies and variant specific
functional assays to detmine the association with statiimtolerance. Together, this approach will support our goal to
characterise genetic variants that may predispose to statituced myalgia, and to then apply this information clinically to
identify those patients who may Inefit from alternative medication.

335

A pharmacological exploration of then vitro neurotoxicity of king cobra Qphiophagus hannah
venom

Tam M Huynh Anjana Silvia Geoffrey K Isbisté?, Wayne C Hodgsé& Sanjaya Kuruppgd, Dept of Pharmacol, M@sh

UniVt, Clayton, VIC; Clin Tox Research Group, Univ of Newcadtiecastle, NSW; Dept of Biochem & Mol Biol, Monash
UniV?, Clayton, VIC

Introduction. Despite recent proteomic studies indicating the presence of neurotoxins in king €ytineophagusannah)

venom (Petras et. al., 2015; Tan et. al., 2015), little is known about these toxins or the neurotoxicity of whole venom.

Aim. To study thén vitro neurotoxicity of king cobra venom, and to isolate and characterise the major neurotoxins.

Methods. Aseries of chromatographic steps was used to fractior@téannah/enom.In vitroneurotoxicity was determined

using chiclbiventer cervicis nervsenuscle (CBCNM) preparation. Isolated fractions were analysed by gel electrophoresis (GE),
matrix-assisted laer desorption/ionisation (MALBIIOF) masspectrometry and liquid chromatography mass spectrometry
(LGMS). Then vitro efficacy of Thai Red Cross King cobra antivenom (TKCAV) was assessed by either addition before addin
venom or after the twitches wermhibited by 90%.

Results. O. hannah venom caused concentratiedependent inhibition of indirect twitches in the CBCNM
@mn >3KYET yTrpod | ySdNBG2EAO FTNIOlAzy O2yaidAildziany3a oo
(0.225H ® H pml; =k and responses to exogenous acetylcholine and carbachol (n=4, P<0.05). TKCAV prevented the
neurotoxic effects of venom and the neurotoxic fraction. TKCAV, as well as repeated washing of the preparation, partially
reversed the neurotoxicity of theemom and the fraction. However, GE and MALDF mass spectrometry analysis indicated

that the fraction contained two toxins with intact masses of 7941.5Da and 7521.7Da, which were identifieeM$/ a<C

LNTX2 and Haditoxin.

Discussion. This study demoreged thatO. hannahvenom and its major neurotoxic fraction are pestaptically neurotoxic

in vitro and can be neutralised and partially reversed by TKCAV. The neurotoxic fraction contairs WWKick requires

further purification.

Petras D et al (2®) J Proteome, 14, 253%56
Tan C et al (2015) BMC Genomics, 16:687
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Combining Adverse Outcome Pathways with multitask machine learning to simultaneously improve in

silico rodent carcinogenicity prediction performance and enaloiechanistic interpretation
Davy Guah Kevin Fah Slade Matthews Pharmacoinformatics Laboratory, Discipline of Pharmacology, Sydney Medical
School, University of Sydneysydney, NSW

Introduction. Adverse Outcome Pathways (AOP) are frameworks that integrate the results of high throughyiub and

omics assays with existing knowledge derived frionvivo bioassays. This approach enables mechanistic interpretation of
assay results in order to impve understanding for regulatory decision making. The computational adaption of AOPs with
toxicogenomics and multipl@ silicomodels of toxicological assays could potentially identify mechanisms which are not well
characterised in existing models. Mtdisk machine learning paradigms compleméansilicoAOPs by aiming to elucidate a
single model that could assess multiple toxicological endpoints.

Aims. This project aims to investigate the performance of multitask machine learning approaches comparetiptie
singletask models in modelling chemical datasets with rodent carcinogenicity and in vitro genotoxicity assay outcomes.
Additionally, this project aims to compose an AOP fronsilicoassay model predictions and additional toxicogenomics
findings

Methods. Singlgask and multitask machine learning algorithms were used to model chemicals to their carcinogenicity or
genotoxicity outcomes by relating physicochemical features to binary toxicity results. Gene expression data from the
Comparative Tox@genomics Database was analysed to determine-genotoxic carcinogenicity outcomes that cannot be
detected byin vitroassays. AOPs were to be composed in the end by grouping experimental findings into blocks or clusters.
Results. A singlask toxicogenmics machine learning model featured 75.09% accuracy with 10 timefeld0Cross
Validation (10x10CV), indicating the gene expression data is capable of being modelled. While this project is still ongoing
initial singletask models all feature above 80%caracy (10X10CV) in predicting genotoxicity, however, the size of the
genotoxicity assay dataset is not indicative of in silico to in vivo extrapolation performance.

Discussion. Despite good performance, there are barriers to implementing toxicogenoaécaglit is hard to generalise
findings to unprofiled chemicals which include large numbers of chemicals used for in silico modelling. Limitations in the
assay design may account for marginal improvement with multitask machine learning paradigms.
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The changing face of snakebite in Australia: 10 years of the Australian Snakebite Project (ASP).
Christopher | JohnstdnNicole Ryah Colin B PageNicholas A BuckléySimon GA BrownGeoffrey K Isbistéfor the ASP
Investigators. Clinical ToxicoloBgsearch Group, University of NewcastlSW; Department of Pharmacology, University of
Sydney, NSW; Centre for Clinical Research in Emergency Medicine, Harry Perkins Institute of Medical R&¥eatem
Australia.

Introduction. Snakebite is rare bumedically important in Australia. There have been no large epidemiological studies of
Australian snakebite. Aims. We aimed to define the epidemiology of snakebite and envenoming, including changes in
treatment over a 10y period, using data collected bg Australian snakebite project (ASP).

Methods. ASP recruits suspected and confirmed snakebite throughout Australia. Data is collected prospectively including
demographics, bite circumstances, clinical and laboratory effects, treatment and complicafimod i®Bcollected to measure
venom concentrations. The national coronial information system (NCIS) was searched for deaths. Results. 1549 cases we
recruited (20052015); median age 38y (68Ry); 1135 (73%) were male, 168 (11%) were snake handlers, B4)(&ere
intoxicated Systemic envenoming occurred in 833 (54%) patients with a median length of stay of 41h (interquartile
range:2568h), including brown snake envenoming: 281 (34%);bedted black snake: 117 (14%), tiger snake: 113 (14%),
roughtscded snake: 61 (7.1%), taipan: 32 (3.8%), mulga snake: 30 (8l6ptdcephaluspp.: 26 (3.1%), and death adder: 21
(2.5%). Brown snakes (24h) and 4eellied black snakes (22h) had the shortest median length of stay, taipans (71h) and
mulga snhakes (65H)ad the longest. Envenoming syndromes included veirainced consumptive coagulopathy (73%),
myotoxicity (17%) and acute kidney injury (11.5%). There were 25 deaths, including 16 from NCIS; 16 brown snake, 4 tige
shake and 5 unknown. Seqirus snake verdatection kits were used in 694 (83%) envenomed patients and 366 (51%) non
envenomed patients. Antivenom was given to 756 patients, 194 (26%) had an adverse reaction. Over ten years the mediar
total antivenom dose decreased for brown snake (5.5 to 1 \tighr snake (4 to 1 vial), mulga snake (3 to 1 vial), and taipan
(3.5t0 1 vial).

Discussion. Australian snakebite carries significant morbidity and mortality, despite being relatively rare. Antivenom dosing
has changed over the last decade, possibly husesearch highlighting that one vial is sufficient for neutralisation but some
envenoming syndromes are not reversed by antivenom.
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Utilization of multiple reaction monitoring scan mode for the simultaneous determination of

amlodipine and lercanidgdine in human plasma

Ahmed M.Abdalla? Geoffrey K Ishistérand Michael S. RobettéTherapeutics Research Centre, UniSA School of Pharmacy and
Medical Sciencesansom Institute for Health Researétuelaide, SAPharmaceutical Chemistry Department, Helwan University,
Egypt, Clinical Toxicology Research Group, University othtie, Newcastle, NSW, Austréli@herapeutics Research Centre,
School Medicine, University of Queensland, Australia

Introduction: The calcium channel blockers Amlodipine (AMO) and Lercandipine (LER) an
used in the treatment of chronic stable angiand in management of mild-moderate =~
essential hypertension. They inhibit the entry of calcium into vascular and cardiac mu§cle
There are many reported methods for determination of AMO and/or LER in biological anﬁw
pharmaceutical dosage forms but thessjuire complex sample preparation that is time '
consuming.

Aim: To develop and validate a simple, rapid method for the simultaneous quantitation of AMO and LER to evaluate poisoning ir
single and mixed ingestions with other vasodilators.

Method: Chromatgraphic separation was achieved on a Lupan5C18 (2) (Phenomenex) 50x2.0 mm column using gradient flow

of a 5:95 mixture of 0.1% aqueous formic acid and acetonitrile. The eluates were detected by coupling the liquid chromyatograp
(LC) with ESandem mas spectrometer.

Results. The method was validated according to FDA guidelines with accuracy and precision within acceptable range®(<15%). T
method was effectively applied to clinical samples from patients under treatment with concentrations rangingl 88148) and

(8.588) ng/ml for AMO and LER respectively.

Discussion: The use of multiple reaction monitoring (MRM) decreases the interference of the matrix. Simple protein joregipitat

gl a dzaSR &dz00SaafdZ te& (2 S kdnNdih@idpyridiyeltdxiity Saject. TBdavelopdd imktsg (i & ¢
separated AMO, LER (Figure) and prednisolone (internal standard) in 5 min run time.

3 &
Time(min}
chromatogram of (AMO and LCR) upper limit of quantification (ULOQ).
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Gelofusine ameliorates colistimnduced nephrotoxicity
Sivashangarie Sivanesadiping Wanf, SoorEe Chal, Jian 14 Roger L. NatidgnTony VelkoV'Drug Delivery, Disposition and
Dynamics, &Monash Biomedicine Discovery Institute, Department of Microbiology, Monash University, VIC, Australia.

The decline in the discovery of novel antibiotics and the emergence of bacterial superbugs present a significant gladdal medic
challenge. Currentlypolymyxin B and colistin are being used as theliastdefence for lifehreatening Grarmegative infections.
Polymyxins were approved for clinical use in the late 1950s, however due to concerns regarding their safety they wedeoseplace
Wt S 3 & atibialicd.EAs & redult of low usage rates, polymyxin resistance amongdmgtiresistant (MDR) Granegative
organisms remains low. Acute kidney injury (AKI) attributed to treatment with colistin severely limits their clinicatiapplidde
nephrotaxicity rate in patients receiving currently recommended dosage regimens is high. Colistin nephrotoxicity-is dose
dependent but usually reversible upon discontinuation of therapy. Gelofusine a blood volume substitute is routinely beed in t
clinics and verrecently has been shown to be nephroprotective against radiolabeled somatostatin analogs. Using a murine model
coupled with histopathological evaluation and a pharmacokinetic study was used to examine the nephroprotective effect of
gelofusine against tistin. Mice (n=12) were treated subcutaneously injected with colistin (14mgS/kg x 6 doses every 2 hours =
accumulated dose 84mgS/kg) and simultaneously injected in the intraperitoneal region with either a treatment of gelofusine
(600mg/kg x 6 = 3600mg/kg) saline (same volume) for control. At twenty hours after the last dose, the mice were euthanized and
severity of renal alteration was examined histologically and difference in colistin concentrations between the contrahgtdup
gelofusine group we examined in the peesm
plasma and the kidney homogenate SAJ
Significant histological abnormalities were K
detected in the kidneys of the salim®listin ;
group. The Gelofusinenlistin group were §
completely void of any renal damage. The;
pharmacokinetic profile of distin did not
change when cadministered with §&
gelofusine. This finding has great potential
to increase the therapeutic index of colistiFigure 1. Representative histological imazas of nwsine Kdney sections collactad 20 h Sllowing

for clinical use ageIOfUSine is a weknown treatment with colistin co-administarad with saline (A4) or Gelofusine (B). Tubular casts, indicative of
and generally used blood volume substitute

that can be applied safelyvithout the énsydamazsars highlighted with azows.

induction of toxicity.



http://www.unisa.edu.au/research/sansom-institute-for-health-research/
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Fracture risk with zopiclone: Application of a varyiraefficient Cox model to examine influence of

age as a risk factor for fractures
Prasad S Nishtala and-yean Chyou. Research in Pharmacoepidemiolo@®@EHRGoup, School of Pharmacy, University of
Otago, Dunedin, OTAGO

Introduction. Zhypnotic drugs are increasingly being used to treat insomnia in older people due to their perceived safety
relative to benzodiazepines. Recent epidemiologic studies have raparntereased risk of fractures in patients taking
zolpidem, however the results have been inconsistent.

Aims. To evaluate the risk of fracture with zopiclone in a populabased cohort of older people in New Zealand (NZ) in a
real world setting.

Methods. Prescription records (2008014) of zopiclone were sourced from NZ Pharmaceutical Collections (Pharms). The
first-time coded diagnosis of fracture was extracted from National Minimal Datasets (NMDS). Datasets were linked by a
unique patient identifier to et up casecrossover designs. Relative risks (RR) of fracture associated with zopiclone was
calculated using conditional logistic regression. A vargogfficient Cox model was employed to examine the influence of
age on risk of fractures. Sensitivity dyses were performed with shortened windows for case and control periods.

Results. The risk of fracture associated with zopiclone is higher (Adjusted RR 7.54, 95%-QB.85)Q compared to non

users. The increased risk of fracture associated withchope (ARR 2.47, 95% CI. 0-:98.75) remained significant after
adjusting for concomitant use of alpha blockers, antipsychotics, beta blockers, benzodiazepines and tricyclic antidepressants
The risk of fracture increased disproportionately with the age.

Discussion. The results support that the magnitude of the risk of fracture is higher with zopiclone compared wigerson
Confounding by indication and time varying confounders such as comorbidities could bias the risk of fractures. Marginal
structuralmodels could provide unbiased estimates of the risk of zopiclone exposures on risk of fracture.
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Do medications and prescribing patterns increase the risk of hospitalisations from aged care facilities?
A systematic review

Kate N Wany Esa Yi&hert, Julia FM Gilmartf Jenni llom&ki2, J Simon Bélf. Centre for Medicine Use and Safety, Monash
University, Melbourne, VIC; Department of Epidemiology and Preventive Medicine, Monash Un#yévigiliyourne, VIC

Introduction. Residents of aged care facilities are at a high risk of hospitalisation with medications being a potentially
modifiable risk factor.

Aims. To conduct a systematic review on medications and prescribing patterns as factors associategawiteahd cawes
specific hospitalisations from aged care facilities.

Methods. EMBASE, MEDLINE, IPA and CINAHL were searched to identify publiskhredjgvesd, original research articles

in the English language. Included studies reported the longitudinal associatiwredn prescribing patterns, medication
classes or specific medications with hospitalisations. Quality and risk of bias assessment was performed using the Joann
Briggs Institute Critical Appraisal Checklist Tools.

Results. Of the 2673 articles identifietl) were included and assessed to be of high quality. Cohort studies measured
outcome/s as time to first hospitalisation (n=4), number of admissions (n=11), length of stay (n=1) and hospitalisation at 6
months or 12months (n=1). Three casmntrol studiesand one cas¢ime-control study were also included. All articles on
polypharmacy (n=3) and potentially inappropriate medication use (n=4) reported an association withussl
hospitalisation. Five of the 10 articles exploring antipsychotic medicatibosved increased risks of alhuse or cause
specific hospitalisation for at least one antipsychotic medication/class. Evidence festeraidal antiinflammatory drugs
(NSAIDs) was mixed, with some NSAIDs being associated with gastroinrtedtitesl hopitalisations (relative risks ranging

from 1.95 to 6.03) and some not (n=1). One study reported an association between warfarin and bletstied)
hospitalisations (odds ratio 1.26, 95% confidence interval-1.48). No significant associations were ridubetween statins

and hospitalisation (n=1).

Conclusion. Polypharmacy, potentially inappropriate medication use, warfarin and NSAIDs were associated with an increase
risk of hospitalisation. Further studies are required to substantiate the evidence ettel lunderstand the associations for
other classes of medications.
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Investigation of Hospital Opioid Prescribing among Opioid Naive Surgical Patients

Luke D Kardélf, Jenny Crarfe Sarah N Hilméf, Ross MacPhersdnDanijela Gnjidi¢. Fac Pharmacy, Univ of Sydnéy
Sydney, NSW; Depts Clin Pharmacol and Aged Care, Kolling Inst, Royal North SHor8ydiesp, NSW; Dept Pharmacy,
Royal North Shore HogBydney, NSW; Fac Medicine, Univ of Syfigydney, NSW.

Introduction. Opioids are commonlysed to treat posbperative pain following acute hospitalisation. However, prescribing

of opioids can lead to a range of short and ldagn adverse effects, and at present it is unclear how pasrative opioid

usage contributes to the wider patterng opioid use, particularly among opioid naive patients.

Aims. To investigate the utilisation of opioids after hospital discharge amongst opioid naive surgical patients, and the
association between opioid use, pain management and opioid related difficaltigarienced in this setting.

Methods. A prospective observational study of opioid naive patients undergoing elective surgery admitted to the Pre
Admission Clinic at a tertiary hospital in Sydney is being conducted. Data ordscwigraphics, medical histy, and pain

levels using the Brief Pain Inventory (BPI) are obtained at recruitment before their operation. Medications prescribed at
RAAOKI NABS NS NBO2NRSR TNRY LI GASY(aQ RweakOIK3 aNBsBontBsaEry I NA ¢
discharge to assess patterns of opioid use, pain levels and pagpotted problems and concerns using the Prescribed
Opioid Difficulties Scale (PODS).

Results. At present, 127 patients have been recruited; 42.5% (n=54) were female with a mearbadge:db.1 years. On
preliminary analysis, 40.0% (n=32) of patients have been discharged with an opioid, either oxycodone when required (90.6%
n=29), a fixed combination of oxycodone/naloxone (43.8%, n=14), or both (34.4%, n=11). The baseline meas@&rRripain

was 1.51£2.3 (range-00) and mean pain BPI interference score was 1.5+2.4 (rad@&) 00f those who have completed the
1-week follow up (n=41), 39.0% (n=16) of patients had taken opioids witlhiaek, and of 14 followed up within-honth,

21.4% (n=3), reported using an opioid. A total of 37.5% (n=6) of patients experienced a high level of opioid relateckslifficulti
and concerns after-tveek.

Discussion. Our preliminary finding suggests that opioid naive patients generally experiencetleepgilit preoperatively,

but are prescribed opioids frequently after surgery. Use of newly prescribed opioids withé@el and imonth following

hospital discharge is common among surgical patients. Future studies need to evaluate factors associatguiowith
prescribing in this setting.
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clinical trial eligibility criteria to a hospitalised cohort

Laura A FannidgJenni llomaRj J Simon Bé|IPeteris DarzirlsEastern Health Clinical School, Faculty of Medicine, Nursing

and Health SciencgsMonash University, Melbourne, VIC; Faculty of Pharmacy and Pharmaceutical Scibfaressh
University, Melbourne, VIC
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Introduction: Trial results inform clinical decisianaking, but extrapolation of trial
data to individual patients challenges prescribers.
Aims: Our objective was to determine what proportion of hospitalised patients W= __ ;...
atrial fibrillation (AF) would have beernigible for inclusion in the three pivotal trials o

'

the direct oral anticoagulants (DOACS) rivaroxaban, dabigatran and apixaban. o\
Methods: We conducted a crossectional study of 4,725 patients with a diagnosis [ e
AF discharged from six hospitals in metrbfam Melbourne between 2012 and 2015 /’)\/\

Comorbidity data and prescription data were linked for analysis. Inclusion
exclusion criteria from the three pivotal DOAC trials were applied to our pati
population. N
Results:When both the inclusion and exclos criteria were applied to the sample w O\ o
population, 27% (n=1271) of patients would have been eligible for all three trials A
28% (n=1311) of patients would not have been eligible for any trial (Figure 1).
application of only the exclusion criteriaQ% (n=2828) would have been eligible for &7
three trials and 19% (n=917) would not have been eligible for any trial (Figure 2). Wﬁ
DiscussionUp to onethird of hospitalised patients with AF do not fit the profile ¢
participants of all the pivotal trialfor DOACs. The current approach to prowdlra

evidence still leaves a large gap between trial populations and patients, that needs o =
be addressed.
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N-of-1 trials for assessing the effects of deprescribing medications on skemn clinical outcomesn

older adults: a systematic review

Alexander J Clough Sarah Hilmér, Sharon L Naismith, Luke Kard€if, Danijela Gnjidic. Fac of Pharmacy, Univ of
Sydney, Sydney, NSW; Dep of Clin Pharmacol and Aged Care, Royal North Shore’H8ygditaly NSW; Brain & Mind
Research Inst , Univ of SydAeSydney, NSW.

Introduction. Deprescribing research, the investigation of the effects of supervised discontinuation of treatments, is a
growing field. Most studies have been randomised controlled triRIETs), however methods more applicable to clinical
practice that can provide rigorous data on causation and reversibility have been recommendedofrtheréthodology may

allow this and provide evidence on individual responses to medicatj@amsl informpatient-centred care.

Aims. To determine the feasibility of using theoN1 method for deprescribing trials in older adults.

Methods. A search was conducted between Mag, 3016 and September 232016 in Embase, PubMed, Informit, Scopus,
International Pharmaceutical Abstracts, PsychINFO, Cochrane Central Register of Controlled Trials (CCTR) and CINAHL
dGdzZRASa O2yRdzOGSR Ay 2f RSNJ | Rtdrn reatmeénikconpluctedtoger 1bEE thah a Y& LG a O
the N-of-1 trial method.Two authors independently reviewed all articles for eligibility and extracted data. The review was
conducted according to PRISMA guidelines.

Results. Six studies of deprescribing any treatment using toéINmethod in older adults were found (e.g. theggime,

digoxin, pacemaker use). These trials all investigated the efficacy of treatments for treating diseases including cdetiovascu
disease, asthma, chronic airflow limitation and skeletal muscle cramps. Four trials resulted in a significant nyratientsf
discontinuing their medication due to nesignificant benefits of treatment (484%). Two studies determined that the
respective treatment was effective, and the majority of patients continued their treatmBrgliminary quality assessment

of trials has been carried out using the PEDro scale.

Discussion. The ability of the-dd-1 method to effectively determine the individual efficacy of leegn treatments was
powerful, resulting in strong patierdpecific outcomes impacting on care of adulfmwever, use of the Mf-1 method has

rarely been reported in deprescribing trials, although it has been used in other field. Further research usingfthe N
method is required in the field of deprescribing, with the methodology demonstrated to be feasib
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Polypharmacy and the incidence of falls, fractures and weight loss in residential aged care facilities
Jenni llomaki?, Kris M JamsénMichael J Dooléy, Carl M Kirkpatrick Maree Cameroh Brett Morri¢, J Simon BéllCentre

for Medicine Use and Safety, Faculty of Pharmacy and Pharmaceutical Sciences, Monash UnMelisdyrne, VIC; School

of Public Health and Preventive Medicine, Monash UniveésiMelbourne, VICPharmacy Department, Alfred Health
Melbourne, VIC; Ageingnd Aged Care Branch, Department of Health and Human Services, State Government of*Victoria
Melbourne, VIC.

Background: Polypharmacy has been associated with a range of adverse drug events in residential aged care facilities (RACI
however itsassociation with falls, fractures and weight loss is unclear in this setting.

Methods: We conducted a longitudinal study of 201 Australian RACFs providing 13.7 million bed days of care between 200’
and 2013. Data were collected quarterly at the RACF |Ba#ypharmacy rate in each RACF was recorded as the number of
NEaARSyGa dzaAy3a xdp NBIdz F NJ YSRAOIGA2ya RAGARSR o6& GKS
FNI OGdzNBEa yR NBaARSyGa gA0GK dzy L) erg 3fsd Rcoml&iA GeRelnlizdd Edtitnatiry ¥
Equations with Poisson distribution were used to compute incidence rate ratios (IRRs) with 95% confidence intervals (CIs) fo
the effect of polypharmacy rate on the incidence of falls, fractures and weight loss.

Results: There was no overall association between polypharmacy rate and the incidence of falls (IRR 1.003, 95%CI 0.98:
1.024) or fractures (IRR 1.045, 95%CI 0B9P1) in adjusted analyses. In samalyses, each -tnit increase in
polypharmacy rate was assiated with a 7.4% increase in fractures in RACFs providingevighcare (IRR 1.074, 95%ClI
1.0081.144). There was no association between polypharmacy rate and weight loss (IRR 1.007, 95%125988

Conclusions: Facilities with higher rates otypiarmacy do not necessarily have higher rates of falls, fractures or weight
loss. However, polypharmacy rate was associated with a small increase in the risk of fractures in facilities or wards that
provide highlevel care.
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Medication review in Autralian residential aged care facilities: a systematic review

Esa YH ChéA Kate N Wanfy Janet K Sluggétt Jenni llomakj Sarah N Hilmé#, J Simon Bélf. Ctr for Medicine Use and
Safety, Fac of Pharm and Pharm Sci, Monash*URarkville, VIONHMRC Cog Decl Partn Ctr, Hornsbyrikaigai Hosp,
Hornsby, NSW; Kolling Inst of Medi Research, Royal North Shore Hosp, Northern Clin School, School of Medi, Uniy of Sydne
Sydney, NSW.

Introduction. People living in residential aged care facili{lRACFs) are susceptible to medication errors and adverse drug
events (ADEs). Medication review in this setting has been remunerated since 1997 in the form of residential medication
management reviews (RMMRS).

Aims. To systematically review literature on diation review for people living in RACFs in Australia.

Methods. This review was conducted according to the Preferred Reporting Items for Systematic Reviews aatlaMets
checklist. Studies reporting medication review or reconciliation intervention8ustralian RACFs and published between
1995 and 2016 were included. Keywords for medication review, medication reconciliation, and nursing homes were used to
search MEDLINE, EMBASE, CINAHL, PubMed, and Informit Health. Grey literature and local@garmelaually searched.
Results. Twelve studies were included. Eight were retrospective studies. The range of mean resident ages was 82.0 to 86
years. The mean number of regular medications per resident ranged from 3.9 to 11.4. Mediedditea problens (MRPS)

were reported in eight studies and categorised using four different classification systems. Two studies reported MRPs
without using recognised classification systems. Medication reviews identified between 2.7 and 3.9 MRPs per resident. Twc
studiesreported a significant association between increasing numbers of regular medications and higher number of MRPs.
The most common recommendation of medication reviews was laboratory monitoring. Implementation of recommendations
ranged between 30% and 83.8Mo studies have reported whether RMMRSs improve quality of life or reduce hospitalisations
and mortality.

Discussion. Collectively, data suggest RMMR is a useful strategy to identify MRPs. RMMRs may reduce number ¢
inappropriate medications and prescrilyy of sedative and anticholinergic medications. It was unclear whether RMMRs were
targeted to residents at high risk of medication errors and ADEs.
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Evaluation of the National Minimum Dataset for neurological conditions in older adults
Sujita W Naragn and Prasad S Nishtala. Research in PharmacoepidemiolB@) (Roup, School of Pharmacy, University of
Otago, Dunedin, OTAGO

Introduction. The National Minimum Dataset (NMDS) is a collection of coded clinical data for hospital discharge information
and the International Resident Assessment Instrument (interRAl) is a validated source for capturing important patient
specific clinical and diagnostic information including neurological conditibasevaluate health related outcomes, it is
important to establish the accuracy of the diagnostic information coded in the NMDS.

Aims. To evaluate the degree of agreement between the administrative and clinical data in capturing a diagnosis of
It T KSAYSNRA YR 20KSN) REXSHAASHADRENBY UAY 02 PRENI NFRYER KA
Methods. Deidentified NMDS data from 1st September 2012 to 30th June 2014 was matched with the interRAI Home Care
(HC) assessment records. A diagnosis of dementia or PD was compared for each ingligghmdlin both the clinical and
administrative records in the 90 days preceding and subsequent to the date of diagnosis in the igtétRADiagnostic
consistency was measured through sensitivity, specificity, positive predictive value (PPV), negativeve value (NVP),
gSAIAKGSR 1FLIWI lyrfteasSa FyR aObSYINRa G4Sado

wSadzZ dad Ly GKS Gg2 fIFNBS &aiddzRe &l YL Sa 2F 2t RSNJ AYyRAGA
NMDS demonstrated moderate and significant agreement in capturing RA I 3y 23A & 2F RSYSyYy (Al
compared to the interRAI within three months. For a diagnosis of dementia there was 60.20% sensitivity, 96.03% specificity
with 72.80% PPV and 93.19% NVP. For PD there was 62.75% sensitivity, 99.64% spititiBdii9% PPV and 98.88% NVP.

2 SAIKGSR 1FLILIE O2STFFAOASY(H oT I' nodcwm F2N RSYSy il mP0000yR T
InterRAI assessments captured a larger number of diagnoses per population size compared to the NMDS.

Dicussion. Substantial agreement between reliable sources of data, enables linking of data collections, assists in
understanding the epidemiology of neurological conditions and how to provide appropriate support for older adults.
Routinely collected adminisdtive datasets such as the NMDS can be a valuable source for research to impact evaluation and
inform care planning, resource allocation decisions and in predicting adverse health outcomes.
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Allosteric Targeting of Metabotropic GlutamatReceptor 5: New Insights and Opportunities
Karen J. GregotyDrug Discovery Biology, Monash Inst. Pharm. Sci, and Dept. Pharmacol., MonasliPairkville, VIC.

Introduction. Dysfunctional glutamatergic neurotransmission is implicated in the patsagbgy of numerous CNS
disorders. Allosteric modulation of metabotropic glutamate receptor 5 (r)iGkpresents an attractive therapeutic strategy
to restore glutamatergic neurotransmission in multiple disorders including depression, schizophrenia atg. &iowever,
select allosteric mGhligands are associated with adverse effects. We hypothesise that potentiarget adverse effects of
certain allosteric ligands are related to unappreciated stimdias profiles, encompassing contadépendence,biased
agonism and biased modulation.

Aims. To rigorously investigate the molecular pharmacology of gn@losteric ligands in both recombinant and native
systems. By using primary cultures from different brain regions we aim to understand how corfteghdes allosteric
modulator activity.

Methods. We probed multiple measures of m&éctivation and regulation by diverse allosteric modulators to gain a better
understanding of the functional consequences of m@llosteric modulation in recombinant anthtive systems. Allosteric
ligands were chosen that represented distinct chemotypes and pharmacological activity as classified using glutamate
stimulated mGlu intracellular C& (iC&*) mobilisation (i.e. both negative and positive modulators). Operaiianodels of
agonism and allosterism were employed to rigorously quantify m@llesteric ligand cooperativity, affinity and efficacy.
Biased allosteric agonism between pathways was determined relative to the surrogate orthosteric agonist DHPG.
Results. Miltiple allosteric agonists were biased toward inositol phosphate:) (IBccumulation and/or ERK1/2
phosphorylation over iCamobilisation. Distinct bias profiles were linked to m&illosteric ligands with therapeutic versus
adverse effects. Allosterighnd bias profiles were different in cortical versus striatal cortical neuron preparations.
Discussion. Our studies will help to elucidate mechanisms d&i@et mGly modulatoradverse versus therapeutic effects.
CdZNIKSNE S&aGlof AakKy® yHA Y I INLINASYSIRE YRIRAzE 4 S LI GSyaGAlt G2 L
modulator discovery.
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Exploring conformational landscapes of muscarinic acetylcholine receptors
David M. Tha| Patrick M. Sextohand Arthur Christopoulds'Drug Discovery Biology, Monash Institute of Pharmaceutical
Sciences, Parkville, VIC

Introduction. Muscarinic acetylcholine receptors (MAChRs) are an important family of Class A GPCRs widely expresse
throughout the central angeripheral nervous systems, where they mediate many of the actions of the neurotransmitter,
acetylcholine. Alterations in mAChR levels and activity, particularly with respect to the M1 and M4 mAChR subtypes, have
been implicated in the pathophysiology ofiajor neurological and psychiatric diseases, including Alzheimer's disease,
Parkinson's disease, mood disorders and schizophrenia. As such, mMAChRs have remained important targets for dru
discovery, despite the difficulty associated with designing molectdeselectively target the highly conserved orthosteric
binding site. We have recently determined the crystal structures of the M1 and M4 receptors bound to the inverse agonist
tiotropium, and alongside the previously determined M2 and M3 receptor stmestave now have a near complete view of

the inactive state of this important subfamily. However, the relatively small number of ligandd structures that exist

across all five mAChR subtypes can still preclude strucamdor diversitybased drug disavery efforts.

Aims. To determine corystal structures of the M4 receptor bound to different ligands.

Methods. Crystal structures of the M4 receptor were determined using lipidic cubic phaag &tystallography and
characterized using biophysical ankdgomacological assays.

Results. We have now solved the structure of the M4 receptor bound to the antagonisttiN/scopolamine.

Discussion. We will report on new insights gained by comparison of this structure to the previously determined mAChR
structures. Furthermore, we have been working towards solving a structure of the M4 receptor bound to a computationally
designed negative allosteric modulator-@F (1), and will report our recent progress towards this novedtnacture.

(1) Dror, R., etl. (2013Nature503, 295299

N X% Y 1LY



ASCEPT-MPGEEH

350

From surrogate ligands to phenotype: exploring the function of orphan GPCR, GPR37L1
Nicola J. Smifi?. Victor Chang Cardiac Research Instifite { @ Ry S@3 b{2T {d *AyOSyidQa /ftAy
Waleg, Darlinghurst, NSW.

Introduction. Orphan G proteinoupled receptors (GPCRs), a subset of receptors that are yet to be paired with their
endogenous ligand, hold much hope as a source of novel therapeutic targets. Our work focuses on the cardiowbsofilar

the cerebellar receptor, GPR37L1, usimgilicq in vitroandin vivotechniques.

Aims. To understand the pharmacology and physiology of the orphan GPCR, GPR37L1, in the context of cardiovascul
disease.

Methods. We developed a computational @pach, GPCRoINPocket, to predict nearest pharmacological neighbours in
order to identify surrogate ligands for GPR37L1. In parallel, we have established high throughput signalling assays to scree
both surrogates and novel chemical entities via a cAMBponse elemenluciferase reporter gene. Finally, we have
generated GPR37L1 reporter and gene deletion mouse lines to investigate the cardiovascular function of GPR37L1.
wSadzZ Gad Dtwot[m A& | O2yaidAaildziidstréaselcAMPANGE in NEKOS [cdil?aNd (i K
murine cerebellar slice cultures. Receptor activity is abolished -sriinal proteolysis by metalloproteases boi vitro

and ex vivg with the inactive species of the receptor predominating in the cerebellum. Sateoligands have been
identified by GPGRoINPocket andh silicoscreening has commenced for future GPR37L1 studies. In our animal model, 10
12 week old GPR37{:1female, but not male, mice have elevated blood pressure at baseline but do not displagccard
hypertrophy. After cardiovascular challenge (Angll osmotic-pimip), GPR371males die suddenly from apparent aortic
rupture and have exacerbated left ventricular hypertrophy and fibrosis, while their female counterparts are no different to
wild type mice.

Discussion. GPR37L1 is required for cardiovascular homeostasis, with effects on blood pressure and left ventricula
hypertrophy that are gendespecific. We have also identified a novel signal transduction mechanism of the receptor and a
seriesof surrogate ligands that can be applied to our animal models of cardiovascular disease, furthering our understanding
of the physiology and pathophysiology of GPR37L1.
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The role of central beteB adrenergic receptors in the control of metabolism antligose homeostasis
Stephanie E Simonds, Qun Li, Michael A CoMewpash University, Vic; Dept Physiology

Introduction. The G proteilD 2 dzLJt SR | RNBYSNHAO i o NBOSLIi2NE I NB dzo Al dzA

adipose tissue, both whitand brown and on the vascular endothelium.

IAYa® ¢2 RSGSNINWAYS AF i o NBOSLII2NE Ay GKS ONIAY KIF@S |

Methods. Both lean and Diet Induced obese (DIO) mice and measured numerous metablisc phenotypes.

Resultsand disza a A 2yY 2 S KI @S RA&AO2@GSNBR (KIG Ay Y2dzaSz i o Ywb!
2

KIS RSY2yaidNl G§SR GKIG Ay 02K €Sy YR RASG AYyRdzOSR 0 ¢
plasma glucose concentraty’ | G o6l aSftAySd 5dzNAYy3a 3Af dz02asS G2t SNI yOS (S
3t dz0248 NBaLRyasS G(KNRdzAK2dzid t SNALKSNI € GNBFHGYSYyd 2F i
increased energy expenditure resulting in reducei®e ¢SAIKId Ly @SaidAaaldrazy Aydaz2 (K!
dzy SAt SR (KIFG OSYyaGNrt i o GNBFGYSYylG Ay 020K €SIy FyR 5LI|

explored further using Data Science International continuous gkidelemetry recorders, in which we can demonstrate a
O2YLX SGS NBOSNEIf 2F o6f22R 3fdz02aS RSOtAYyS F2fft2Ay3 O
administration improves glucose tolerance in lean mice when challenged witbsgluthis did not occur in DIO mice. Using
OKNRBYAO 3Ifdz02aS (St SYSGNE NBO2NRSNE ¢S Oy RSY2yaidN) (S
DIO mice cannot improve glucose tolerance. Insulin secretion is impacted. Performing eliglgtzanp experiments in
FNESte& Y2@0Ay3 €Sty YR 5Lh YAOS:I F2tft2gAy3a OSYydNrt io
YdzYSNR dzd LISNRALIKSNI f GAaadzsSae ! OdziS / SyidNIFf i o | Radipgsa a i NI
tissue temperature resulting in decreased body weight. Further investigation into the neuronal populations responsible for
GKS&aS LKeaArAz2ft23A0Ft | OlAz2zya KIFa RSY2yaidNX SR GKIFG ySdzNE)
including the POMC neurons of the arcuate nucleus of the hypothalamus, which is being investigated further.
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Diverse activation pathways in class A GPCRs converge near-fitetéin-coupling region
A. J. VenkatakrishnadnDepartment oMolecular and Cellular Physiology, Stanford Univers8yanford, CA, USA;

Class A @rotein-coupled receptors (GPCRs) are a large family of membrane proteins that mediate a wide variety of
physiological functions, including vision, neurotransmissiod @anmune responses. They are the targets of nearly-tbivel

of all prescribed medicinal drugs such as beta blockers and antipsychotics. GPCR activation is facilitated by extracellule
ligands and leads to the recruitment of intracellular G proteins. cBtinal rearrangements of residue and wat@ediated
interactions in the transmembrane domain serve as 'activation pathways' that connect the -ligraaidg pocket to the &
protein-coupling region within the receptokVe aimed to understand how similar tleetivation pathways are across class A
GPCRs. We represented crystal structures and simulations as networks of interactions mediated by residues and waters
Based on comparisons of these networks, we showed thatDe despite the diversity in activation ymatieti@een receptors,

the pathways converge near the-gotein-coupling region. This convergence is mediated by a highly conserved structural
rearrangement of residueand watermediated interactions between transmembrane helices 3, 5, 6 and 7 that rede@se
protein-contacting residuesThe convergence of activation pathways may explain how the activation steps initiated by
diverse ligands enable GPCRs to bind a common repertoire of G proteins.

Venkatakrishnan et al., Nature. 2016 Aug 25;536(7617)7484
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Enhancing Endogenous Opioid Signalling in the Amygdala through Positive Allosteric Modulation of
DOR

Bryony L. Winters Oliver A. Welfs Sam M. HermésNeil T. Burforg) Andrew AR, Sue A. AichérElena E. BagleySchool

of Medical Sciences &h Management Research Institute and Discipline of Pharmacology), University of Sydney, Sydney,
NSW 2Department of Physiology and Pharmacology, Oregon Health and Science Urfiviemsitand, Oregon (USARBristok

Myers Squibb, Wallingford, ConnectigitSA).

Introduction. Featassociative learning, a cognitive process that relies heavily on amygdala activity, is modulated by
endogenous opioids and is disrupted in anxiety disorders. The intercalated cells (ITCs) gate amygdala output and expres
both enkephalin andmopioid receptors (MORS), whilst the basolateral amygdala (BLA) receives amygdala input and
expressesd-opioid receptors (DORs). Selective MOR and DOR agonists, induce opposing behavioural outcomes, MOR
anxiogenic whilst DOR is anxiatytHowever, the cellular basis underlying endogenous opioid signalling is poorly understood.
Aims. To characterise exogenous and endogenous opioid signalling-ff@kynapses.

Methods.Wholecell recordings from ITCs and changes in excitatory postsynaptic currents (EPSCs) were measured following
application of opioid receptor agonists/antagonists, inhibitors of known endogenous opioid peptidases and the recently
developed DOR positivelasteric modulator (PAM). EPSCs were evoked using either a low (2 pulses, 50ms interval) or
moderate (5 pulses, 150Hz, followed by 1 pulse, 500ms interval) stimulus delivered to the BLA.

Results. MOR (DAMGQyM) and DOR (Deltorphin, 300nM) agonists reeldi EPSCs whilst naloxonertiA), a pan opioid
receptor antagonist, increased EPSCs under moderate but not low stimulus conditions. This was potentiated by peptidase
inhibitors and mimicked with a DOR antagonist (ICI117486])1 Further, when peptidasectivity was inhibited, naloxone
increased EPSCs under low stimulus conditions and this was enhanced by the DOR P38 BVISIrM; n=5,p<0.01).

Discussion. Here we show endogenous opioids are released by low stimuli but a moderate stimulus is regsiréidiént

release to overcome peptidase breakdown. We find endogenous opioids preferentially signalled at DORs atITi@ BLA
synapse and we show for the first time that a DOR PAM can enhance this signalling.

N X% Y 1LY
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GPCRs and ACRs (Arrestoupled re@ptors): A Tale of Two Transducers
Robert J. Lefkowitz, MD James B. Duke Professor of Medicine, Investigator, Howard Hughes Medical Institute, Duk
University Medical Center, Department of Medicine Durham, NC

Understanding of the function and regulation ofp®tein coupled receptors (GPCRSs) has evolved very significantly over the
past decade. In particular, the two component system dfJ8R i SA Yy 02 dzLJX SR NI O-@ndstigsNdhithh y I & S
were origirally discovered in the context of their desensitizingiGtein signaling, are now known to carry out a variety of

other receptor functions such as endocytosis and signaling. Moreover, ligands which can selectively activate signaling
through either GproteA y a -aelting, secalled biased agonists, represent a potentially novel form of more selective
GKSNI LISdziAO 6AGK FSESNI AARS STFSOGaod ad tF02NI G2NB- A& Oc
FNNBadAy Y-&arRitihbing®sighafing aré mediated. Single particle averages of negative stain EM images have
revealed the architecture of receptér-arrestin complexes, and demonstrated two different conformational arrangements.

We have characterized the specific functionapabilities of each conformation. Moreover, we have demonstrated how one

of these conformations of the complex can further associate with heterotrimetidG2 1 SAya (2 F2N¥Y | aYS
explain the recently discovered ability of several GPCRgt@l to adenylate cyclase from internalized endosomes. In

another approach, we are using a variety of affinity based selection techniques to isolate allosteric receptor modulators. We
have identified both negative and positive allosteric modulators, fliamaries of nanobodies, RNA aptamers, and DNA

encoded small molecules. These novel allosteric modulators allow us to capture, and then characterize specific
conformations of the receptors involved in discrete receptor functions.

Staus, D.P., StrachaR,T., Manglik, A., et al (2016) Nature 535:-468
Thomsen, A.R.B., Plouffe, B., Cahill lll, T.J., et al (2016) Cel1B56: 1
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2 KFG L gA&AK L 1ySsY !y AYyiSNYyQa LINBaAaONARoAy3d 22
Arunima JainCanberra HospitalCanberra, ACT

LYGNRRdAzOGAZ2Y® ¢KA& LINBaASyalrdAz2y FAYya (2 LINRPGARS | NBT
NE&SIFNOK ad2NNRdzy RAy3I YSRAOIE SRdzOF GA2Y |yR 2dzyA2NJ R200G 2
Methods. Personal experiences pertaining to theN Y AA GA 2y FNBY F OFRSYAO YSRAOAYS
hospital setting are identified and discussed in further detail. This presentation incorporates informal feedback provided by
interns and nursing staff at a tertiary hospital in Aust&rain order to comment on prescribirrglated expectations,
challenges, and preparation through medical school. A literature search was performed in order to review contemporary
F NI AOEt Sa F20dzaAy3a 2y YSRAOFT SRdatrifing2y | yR 2dzyA2NJ R200 2 N
Discussion. Similar challenges were identified through the literature and personal feedback provided by interns. These
included: uncertainty when prescribing medications with ofed clinical guidelines, limited exposure to prescribing
duringmedical emergencies, and variability in the awareness of potential-titegactions. ategies toimprove education

for future prescribers include practical sessions through clinicalgvant scenarios, and greater familiarity with the use of
online a print resources such as MIMS or the AMH.

| 2y Ofdzaiz2yd® ¢KA& LINBaSyidlrdA2y ONARSTEe adzYYFNhAaSa NBaSlHI
potential strategies to enhance confidence when prescribing.

- (N
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Prescribing curriculum andompetency
Sarah N Hilmér Kolling Institute, Royal North Shore Hospital and University of Sydney, St Leonards, NSW

Introduction. Safe and effective prescribing requires a strong knowledge of clinical pharmacology and therapeutics as well as
specific practical prescribing skills.

Aims. To describe and compare strategies used nationally and internationally to ensure that medieatstan prescribe

safely and effectively on graduation.

Methods. Published literature and national and international initiatives will be reviewed, with a focus on the role af clinic
pharmacologists and addressing the complex needs of the ageindatimpu

Results. Curriculum and delivery of teaching in clinical pharmacology, therapeutics and prescribing skills is highly variable
between and even within medical schools. This knowledge and skill base is particularly important for the care ohgur agei
population, with an increase in polypharmacy and in vulnerability to adverse drug events. Assessment of prescribing
competency by all medical graduates is advocated to reduce prescribing errors by junior medical officers and improve patient
safety.

Discussion. There is an important role for clinical pharmacologists to ensure that testing of competencies covers net only th
practicalities of good communication and writing clear, legal prescriptions, but also the clinical pharmacology and
therapeuticsknowledge base that underpins complex clinical decision making.
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Prescribing skills ssessment (PSA)ls it the solution?

C.A Harrisoh J Harrisoh A Levershi®, S Marshal| C Johnsoh S Kirsa M Leech, J.S. Bélf, SMaxwelP. FMNHS Monash
Univt, Melbourne, Australia, FPPS, Monash grielbourne, Australia, Monash Univ School of Rural H&gallonash
Healttt, Melbourne, Australia, Clin Pharmacol Unit, University of EdinBu&gotland

Introduction: Safe use of médines is a key priority for medical schools, patients and healthcare systems.

Medical students and junior doctors report undeonfidence in their ability to prescribe safely. Limited opportunities for pre
graduation practice may contribute to prescrigierrors by junior doctors. The PSA is an online examination, allowing

medical students to practice prescribing and to assess competenegradeiation.

Aim: To determine the relevance and utility of the PSA to drive learning iregistration medicaltsidents.

Methods: Final year medical students at Monash University were invited to take the PSA exam, to completel piest

PSA surveys and then to access an online educational package (4 practice PSA papers and resources from NPS
MedicineWise). Instiitional ethics approval was obtained in advance.

Results: 231 (45.6%) students from a cohort of 507 completed th&$re survey. Of these, 82 students (35.5%)
NEO2YYSYRSR WY2NB NAI2NRdza | 4aSaavySyidQ | yRpenosmancéipm ®nm: 0 3
prescribing. 225 students (444) chose tait the PSA. Of these, 222 (9%&)ycompleted the posPSA survey in which 200
Opnodm>0 | INBSR 2NJ AadNRBy3Ife& FAINBSR GKIG GKS t{! gdedorWly |
AGNRy3Ife F3AINBSR GKFd WIiKS 2ytAyS AYyUiUSNFIFOS sta Srae (2 c
GSNE Ot SINJFYR dzyl YOATdz2dzaQd 5F Gl 02ttt SOGA2Y A& Ay LINRIN
effect of participation in the PSA to drive subsequent learning activities.

Discussion: The PSA is likely to be part of the solution to guide students and graduates towards safe prescribing. It gives
relevant, practical experience in tasks that will be @mttered upon graduation, is acceptable to participants and

preliminary results indicate that it engages learners to do more work in this area.

Kemp L et al (2014) Ther Adv Chronic Dis. 5(6}27%4
Maxwell S et al (2015) The Lancet. 385(9968):580
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ePrescribing; the devil is in the detall
Matthew P Doogue, Department of Medicine, University of Otago, Christchurch, New Zealand

Introduction. Prescribers spend their early years of prescribing in hospitals in a team environment. Hospitals in Australasia
are rapidly moving from paper to electronic prescribing systems. For training we have the same prescribers, same drugs an
same principles butlifferent tools.

Aims. To describe how changes in the prescribing environment have affected prescribing and prescriber training.

Methods. A review of published literature and report of experiences from an academic health service.

Results. Lack of studeatcess to the hospital electronic prescribing systems is a barrier to training in some health services.
Clinical decision support can provide context for therapeutic decisions. The WHO/IUPHAR/CIOMS model curricula anc
ASCEPT standards remain fit for pusgoJunior doctors adapted rapidly to new systems but senior doctors required
additional training support to maintain senior oversight of pharmacotherapy.

Discussion. Clinical pharmacology and therapeutics underpin prescribing and should remain thef fettgemt learning.

The prescribingenvironment provides a context and access to real world electronic prescribing systems are essential to
training. Electronic prescribing systems reduce some medication errors but introduce new errors. In migratirggremiele
systems the training needs of senior prescribers need to be considered to maintain prescribing quality.
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IUPHAR: Its organization and mission for world health
S.J. Enna, Departments of Physiology and of Pharmactlagersity of Kansas Medical Center, Kansas City, Kansas USA

The International Union of Basic and Clinical Pharmacology (IUHAR) has 68 member societies representing approximate
36,000 pharmacologists worldwide. It mission is to foster education,itrgiand research in the discipline internationally.
Organizationally, these efforts are overseen by seven Sections, one Division and one Standing Committee. Current initiative
include the Integrative Organ System Pharmacology (IOSP) project, and jgjrameowith the American, Chinese, Japanese

and Hungarian pharmacology societies to establish the Pharmacology Education Program
(PEP;www.pharmacologyeducation.org) and with the British Pharmacological Society to create and maintain the Guide to
Pharmacoloyg (GtP;guidetopharmacology.org) site. The GtP combines information from the IUPHAR receptor database with
the British Pharmacological Society Guide to Receptors and Channels (GRAC). Because of these efforts, and various oth
undertaken by IUPHAR Sectioaad the Clinical Division, there is a renewed appreciation for pharmacology among
organizations and individuals engaged in medical education, drug discovery and development. This not only enhances caree
opportunities in the field, but helps ensure thetdue of the discipline.
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IUPHAR: Pharmacological variables and therapeutic targeting
Michael Speddintf. Secretary General, IUPHARpedding Research Solutions, Le Vesinet, Ffance

Therapeutic targeting and precision medicine requires detailealWtedge of pathophysiology and the molecular targets of
RNHz3ad® ¢KS LIKIFNYIFIOSdziAOlItf AYRdzZZGNE Aad FAYRAYI AlG RAFTFAO
same time there is a switch to antibodhased therapy where the epitope islatively specific. However, the complexity of
deconvoluting all the pharmacological variables in drug: receptor interactions, particularly at a tissue level, is sexbettiat
analysis is needed rather than computerized datawling, hence the creatn of 90 expert subcommittees (700 scientists) by
NGL! t1!w 2 NBOASg GKS RIGEF Ay L!tl!wQa RFEGFEOFAS 27F RNz
many cases, drug discovery programs massively underestimate sources of complexityeandmtber of experimental
variables, which are difficult to transpose from lab to lab. Furthermore, human spontaneous mutations in disease are very
high. Fortunately, some of these variables converge on key nodes where epigenetics, ageing, metaboligtanamation

may switch protein phenotype in cells by splicing, and switch cellular signaling, so these may become key targets, but where
expert advice is needed.

The production of one gene/one protein is evidently not trugarticularly forhumans, where gene number is low. Recent
knowledge changes old concepts which had been (and are still being) used for drug discovery. For example, both in real an
virtual screening, gene sequences are used to encode real and virtual protein structurestooone. Yet the
pathophysiological interest is in variability and multipligitgomplex but crucial.

IUPHAR is therefore prioritizing the new variables and translational pharmacology:

a. Alternative splicing of proteins: Bonner Tl et al (2014) Br J Phainiatd, 123140

Receptor polymorphisms.

Epigenetic drug targets: Tough DF et al, Br J Pharmacol: 17152081

Allosteric modulation of these targets: Christopoulos A et al (2014) Pharm Rev: 667,918

Immunological/inflammatory targets: Tiligada E et al (2015) Br J Pharmacol: 1724221.7

PooT
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Synergies and challenges for academic/pharma drug targeting
James E. Barrett, Department of Pharmacology and Physiology, Drexel University Cdllediiok, Philadelphia, USA

Introduction: The pharmaceutical industry has undergone tremendous consolidation over the past decade or so. In addition
to these changs, some of the major pharmaceutical companies have abandoned certain therapeutic areas, such as
neuroscience, because they are too risky, have poor predictive or translational models, are too costly, have a relatively low
probability of success, and theedelopment time is lengthy. There has been growing recognition that academic institutions
need to play a more significant role in filling the gaps in areas that have been abandoned by pharma. Traditionally, a major
strength of academic research has reslde the pursuit of basic research and, indeed, many of the discoveries in academic
research laboratories have let to novel therapeutics. The path from academia to drug discovery to commercialization has
included the identification of new mechanisms andtlpvays, characterization and validation of new targets and the
exploration and development of new model systems from whole animal assays to eygamaship. Academic drug
discovery centers have proliferated in recent years as they are seen more fréyjasrd means of addressing the innovation

gap, particularly in the earliest phases of drug discovery. There are several challenges and constraints on thess, initiative
one of which is the cost associated with drug discovery and secondly, the techmsalogived to even minimally embark on

these paths. Yet another challenge is the fact that many academicians have little understanding of what is required to
advance a compound through even preclinical phases to position it as a drug candidate. Sormeseofhhllenges are
YAGAIFGSR 08 GKS WNBOSNES Fi26Q 2F aOASyatArAada FNRBY (GKS
they bring their experience and knowledge. These changes have had an unequivocal effect on academic structures an
culture which will likely have a lasting impact.

Methods and Discussion: This presentation will cover these issues, will highlight some of the developments that have
emerged, including academgindustry partnerships, and initiatives stemming from tlegléral government in the U.S. and
elsewhere to initiate drug discovery and development, particularly in areas of unmet medical need such as in rare or

yS3t SOGSR 0a2NLIKIYyé0 RAaSIaSao
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The specific challenges in India
Dr Bhagirath Patel, Gener@écretary, Indian Pharmacological Society, India

With development to agro based Indian economy there is addition of service oriented economy changing face of India to be a
developed economy. Partly this is owned to the growing healthcare industry witléncbuntry that attracts heavy
investment particularly in terms of capital investment and provision of private healthcare. We can expect Indian healthcare
industry number to rise up to a staggering $280 billion dollars. However, there are numerous dokslfecgd by this
industry both modifiable and nemodifiable. The non modifiable include our geographical location which is responsible for
CNRLAOFKE OfAYIGS YR (Kdza Ada | &az2 0MsacdriReqieica & whick famarty S || N
policies quantity rules quality. We are a country with numerable dialects which change at short distances making the health
counseling expensive and region specific. Our religious perspective also influences our belief systems which influences oL
healthcare more so in the low socioeconomic strata.

Pharmacology and clinical pharmacy can serve as intercepts to modify these risk associations. Improving upon oul
specializations in health hygiene, community pharmacy, drug addiction, rational drug theamnt counselling, ADR, drug
interactions, Pharmacoeconomics, Pharmacovigilance and the list stands endless can intercept health care by create
awareness and expertise and specializations in various concefdisugt list, Formulations, Kinetic profileTherapeutic
profiles, Safety profiles etc. serving as a link in basic concepts of healthcare Education including life style modification,
Documentation, analysis, developing Indian guidelines , implementing Prophylactic measures and Cost effectieatseat
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Critical Role of Clinical Pharmacology in Therapeutic Targeting
Darrell R Abernethy. Dept. of Medicine and Pharmacology and Molecular Science, Johns Hopkins Univ. School of Medicin
Baltimore, MD, USA

Introduction. Translation of mechanistically defined therapeutic targets for specific disease indications has a high failure rate.
Precision medicine approaches to identify molecular subgroups of a disease is being effectively applied with the hypothesis
that this wil decrease the failure rate in drug development and offer more effective therapies in relevant djsatbeyet
subgroups.

Aims. Examples of the utility of molecular characterization of diseases and the application of this knowledge to define
subgroups of ptients that are more likely to respond to a targeted therapy are most numerous in oncology drug
development. Effective clinical pharmacology evaluation in proof of concept phase 2 studies is key to furthering this
approach. Extension of these approachesnon-cancer indications has been much more limited, and careful clinical
pharmacology evaluation, including development of appropriate disease and drug biomarkers, will be critical to advancing
precision medicine outside of oncology.

Methods/Results. ¥amples of drug development programs that utilized effective clinical pharmacology input to efficiently
move a drug development program forward will be presented. Limitations of precision medicine of targeted therapies and
their development will be discsed

Discussion. The current enthusiasm for developing specific treatments for specific molecular subgroups of patientgis startin
to be realized, however there remain many challenges. A key part of addressing these challenges is the utilization of
effective clinical proof of concept programs that implement rigorous clinical pharmacology trial designs.
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TRPAL1 channels and serotonin release from enterochromaffin cells
Paul Bertrand, RMIT University, Bundoora VIC

The transient receptor potential (TRP) family of cation channels act as transducers of environmental stimuli and form a
common transduction pathway for a large number opfdtein coupled receptors. The TRPA family is unique in that there is
only a singlemember, the TRPAL1 channel. TRPA1 are often expressed in nociceptive afferent neurons where they are
associated with pain, itch and neurogenic inflammation. TRPA1 can be opened by mechanical forces, environmental irritants
noxious cold, or pungent naturabmpounds. One such compound is cinnamaldehyde which is the flavour and odour of
cinnamon. It can act on TRPAL channels as a full, albeit weak, agonist which covalently binds to the channel-in a time
dependent manner via cysteine residues.

Work in the gatrointestinal tract has focused on TRPA1 mediated changes to motility. TRPA1 agonists evoke contractions in
the ileum and colon, but in the stomach delay emptying. Immunohistochemical studies have shown TRPAL on a variety of
enteric neurons in the colorhut not ileum. Of interest is the finding that TRPA1 channels are richly coexpressed with
serotonin in the enterochromaffin cells in the mouse ileum but not stomach or colon.

Our recent work has shown that TRPA1l is the main target of cinnamaldehydedtmeinserotonin release from
enterochromaffin cells. We used carbon fibre amperometry to recokdilorelease in real time from vitrotissues. We have

found that cinnamaldehyde potentiated the mechanosensitive release of serotonin from enterochromaltnircehe
stomach, and small and large intestine of guinea pigs. Similar results were seen in rat ileum where cinnamaldehyde
significantly potentiated peak-BIT release and basalFbr levels. This increase was abolished in the presence of the specific
TRRL channel blocker HC030031. The antagonist alone had no effecHdnrBlease. Similar experiments in tissues from
TRPAL/- mice showed no effect of cinnamaldehyde but surprisingly weak effects of cinnamaldehyde were observed in
TRPAL +/+ mice.

These dta suggest that the effect of cinnamaldehyde oi'b release is mediated through TRPAL channels. In addition, the
lack of effect of the TRPAL1 blocker on contreHB responses suggests that these channels do not participate in
mechanosensitive BT releae and are not endogenously active in the intestine. However, there are unanswered questions
such as whether the antagonist is equally effective in blocking mechanical stimuli as chemical activation of TRPA1, and wh
the observed effects of cinnamaldehydere apparently weak in mouse tissue.
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lon channels and visceral afferents in the gut and bladder

lon channels and visceral afferents in the gut and bladder
Stuart M. Brierley2>. Human Physiology, School of Medicine, Flinders University, AdeBfdeSouth Australian Health and
Medical Research Institute (SAHMRI), Adelaide, SA.

There is increasing prdinical and clinical evidence that infection and inflammation are key risk factors for the development
of some subtypes of Irritable Bowel Syadre (IBS) Extrinsic sensory afferents are at the start of the gaiocessing
pathway and are therefore key targets for treating chronic visceral pain (CVP) associated with IBS. This seminar htill highlig
the fundamental properties of extrinsic sensoajferent nerves innervating the gut and bladder, and the ion channels
(specifically TRP and Wpthat underlie their function. In particular it will focus on the latest evidence for altered sensory
signaling from colonic and bladder afferents in model$B&. This talk will highlight how inflammation can trigger {targ
neuroplasticity, through distinct interactions between inflammatory/immune cells and neurons. Such interactions trigger
altered neuronal ion channel and receptor expression and ultingaédderrant neuronal function and gastrointestinal and
bladder symptoms. Finally, this talk with highlight recent evidence that has identified several novel receptors® @&BA
oxytocirf) that hold promise for future selected pharmacotherapy for inhilgtzolonic afferents in the treatment of CVP in
IBS.

1Brierley SM and Linden DR (2014). Nature Reviews Gastroenterology and Hep&0leh@ct;11(10):6127.
20steen JD et al., (2016). Nature. 2016 Jun 6;534(76089.494

3Castro et al., (2016§5ut. 2016 Feb 17. pii: gutj@D15310971. doi: 10.1136/gutjr2015310971.

“de Araujo AD et al., (2016). Nat Commun. 2014;5:3165
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Local and regional regulation of endothelial function in diabetes
Marianne Taré? Barbara Kemyplarpe?, Harold Coleman, Helena Parkingtdn Depts of Physiologyand Pharmacology
and Monash Rural HeafthMonash University, VIC.

Introduction. Endothelial dysfunction is a risk factor for the vascular complications of diabetes mellitus. The effects of
diabetes orendothelial function exhibit regional heterogeneity. We investigated the local mechanisms regulating endothelial
vasodilator function in mesenteric and hindlimb beds in a model of Type | diabetes mellitus.

Methods. Eight weeks aftev injection (diabetes streptozotocin (60mg/kav); control, citrate buffer) vascular function was
studied in male Wistar rats usirig vitro techniques including intracellular microelectrode recordings of endothelial and
smooth muscle cell membrane potential, wire myographgal time PCR and superoxide production using lucigenin
enhanced chemiluminescence; amdvivomeasurement of local blood flow using tranihe ultrasound flow probes.

Results. Following 8 weeks of diabetes endothelial vasodilator dysfunction was piresies mesenteric vasculature and the
distal, but absent in the proximal, branches of the hindlimb bed. Endothelial cell hyperpolarization was halved in mesenteric
arteries and unchanged in proximal branches of the femoral bed. The functional roleseahediate and smaH
conductance calciumactivated potassium (K channels were reduced in mesenteric endothelial cells and accounted for the
impaired smooth muscle relaxation attributed to endotheliwttarived hyperpolarization (EDH), while myoendothetjap
junction (MEGJ) function remained intact. Superoxide production was markedly increased in mesenteric arteries of diabetic
rats and unchanged in proximal femoral arteries. CorrespondinfjlAMEsensitive endotheliurdependent relaxation was
impairedin mesenteric arteries and was unaffected by diabetes in proximal femoral arteries, respectively. In these arteries
both nitric oxide (NO) and its one electron reduced and protonated form, nitroxyl (HNO), contribifdAMEsensitive
endotheliumdependert relaxation. The contributions of HNO in both arteries were preserved in diabetes.

Discussion. Despite the wideaching effects of diabetes across the body, there are regional differences in the effects of this
disease on vascular function. These hetemgpus effects on the vasculature are underpinned by differences in local factors
including Kchannel activity, superoxide production, NO and HNO bioavailability and MEGJ function.
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TRPV3 control of uterine blood vessels

Timothy V Murphy, Arjna Kaagarajah, Sianne ToemdePaul P Bertrarfd T Hilton Graysdn Fiona C Brittoh Leo Leadér
Sevvandi SenadheéiaShaun L Sanddw Dept of Physiology, UNSWSydney, NSW; School of Medical Sciences, RMIT
University, Bundoora, VIC; School &2 YSy Qa | Yy R [/ KA f R NSBdiay,aNSW;3nfldmin&tizn ahdbHeéling
Cluster, University of the Sunshine CdaSippy Downs QLD.

Introduction. Transient receptor potential vanilloid proteins (TRPV) represent a class of viokagsitive, norsdective

cation channels with emerging roles in vascular biology. The hypothesis of this study was that changes in the expression ¢
TRPV3 contributed to pregnanayduced functional changes in rat uterine radial arteries.

Aims. This study investigated tlegpression and function of TRPV3 in uterine radial arteries isolated fronpregmant and
twenty-day pregnant rats.

Methods. TRPV3 mRNA and protein expression was assayed through quantitative and analytical PCR, immunofluorescent
(IF) and Western blot aysis. Functional studies in isolated vessels were performed using pressure myography. Data were
analysed utilizing GraphPad Prism 6.0 ().

Results. IF studies suggested TRPV3 is primarily localized to the smooth muscle in uterine radial arteries fooegrtenth

and nonpregnant rats. Pregnancy increased TRPV3 mRNA expression in the arteries but protein assays yielded conflictin
results suggesting postanslational modification. The TRPV3 activator carvacrol caused a concentlapemdent dilation

of arteries which was not affected by pregnancy (pB®npreg 4.03 = 0.08, n = 11; Preg 4.07 £ 0.1, n = 10). Inhibition of
nitric oxide synthase or cGMikependent protein kinase (PKG) enhanced responses to carvacrol in arteries from non
pregnant rats onlyln arteries from both nospregnant and pregnant rats responses to carvacrol were prevented by 394AM

(1 uM), a blocker of the'Channel K3.1.

Discussion. Smooth muscle TRPV3 mediate dilation of rat uterine radial arteries through activatiasB.bf tKe
intermediate-conductance Casensitive Kchannel. Pregnancy increased expression of TRPV3 in the arteries, but this did
not alter responses to the activator, carvacrol. TRPV3 activity in these vessels is inhibiteecBWVIRBKG, but this effect is

lost in pregnancy (Murphgt al,, 2016).

Murphy TV et al. (2016) Vasc Pharmacol 8386
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Molecular Mechanisms of Pain Control by Opioid Receptors

Gregory Cordér Vivianne L. Tawfik Dong Wany, Elizabeth |. SypékSarah A. Low, Jasmine R. DickinsonChaudy
SotoudeR, David J. ClatkBen A. Barrés Christopher J. Bohlénand Grégory ScherrerStanford University Palo Alto, CA,
USA.

Introduction. Opioids remain the gold standard to treat severe pain. However, opioidscalse detrimental side effects
including analgesic tolerance and opidndiuced hyperalgesia (OIH). Tolerance and OIH counteract opioid analgesia, and
drive dose escalation. Whether the mechanisms underlying opioid analgesia are distinct and dissiorablose
promoting deleterious side effects is currently unclear. The-tgpks and receptors on which opioids act to initiate
maladaptive processes remain disputed, preventing the

Aims. We aim to identify the cell type and receptor responsible for phiore analgesia and side effects, to develop
therapeutic strategies to maximize and sustain opioid analgesic efficacy.

Methods. We identified mu opioid receptor (MOBJpressing cellypes using immunostaining, in situ hybridization, RNA
sequencing and &msgenic reporter mice. We then selectively deleted MOR from nociceptors (MOR cKO mice) and evaluated
the effects on tolerance, OIH, and maladaptive synaptic long term potentiation (LTP) induced by morphine. We also co
administered a peripherally restrialeMOR antagonist with morphine.

Results. We confirm selective loss of MOR in dorsal root ganglion, with intact expression in spinal and brain neurons in MOF
cKO mice. Knockout of MOR in nociceptors was sufficient to eliminate tolerance and OIH, as maladeptive LTP.
Importantly, MOR cKO mice display intact analgesia following systemic morphine, suggesting that MOR in nociceptors i
dispensable for analgesia. Finally, we demonstrate that administration of a peripherally restricted MOR antagonigt preven
morphine tolerance and OIH without diminishing analgesia.

Discussion. We conclude that MOR expressed on nociceptors initiates maladaptive processes that promote the developmen
of tolerance and OIH. Collectively, our data support the development otegfies interfering with MOR function in
peripheral nociceptors to stabilize morphine's antinociceptive efficacy during chronic treatment.
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Locationdependent signaling of metabotropic glutamate receptor, mGlu5
YI NBy [ ! beptafiNeuroScincayashington University School of Medicine, Saint Louis, MO.

Introduction. GPCRs are primarily known for converting extracellular signals into intracellular responses. However, the
metabotropic glutamate receptor, mGlu5, is also localized on intracellkembranes where it mediates both overlapping

and unique signaling effects. Because mGlu5 receptors play important roles in both normal development and disease, a large
number of drugs are being developed to allosterically target this receptor. Thgsgiitical to understand how such drugs

might affect mGIlu5 function on different membranes and in different brain regions.

Aims. The goals of these experiments were to determine the role of intracellular mGlu5 in striatal cultures and slices and to
determine whether various negative allosteric modulators (NAMs) differentially affected these signalling pathways.

Methods. We used cellular, pharmacological and electrophysiological methods to test endogenous intracellular mGlu5
function.

Results. Using a phaacological approach to isolate different pools of mGlu5, both intracellular and cell surface receptors
activated the PI3K/AKT pathway whereas only intracellular mGlu5 induced ERK1/2, Arc, protein synthesis, and both
electrically induced and chemically imced longli SNY RSLINS&A&A2Y ® Yy26y bl ad SEKAOAIDS
which neuronal background endogenous mGlu5 was expressed in.

Discussion. These data suggest a physiologically relevant and important role for intracellular mGIu5 insgtmegtéic
plasticity. Thus, besides "ligand bias," whereby a receptor's signaling modality can shift from G protein dependence to
independence, canonical mGlu5 receptor signaling can also be influenced by "location bias" (i.e., the particular membrane
from which it signals). Cell type bias also exists leading to differential allosteric effects on receptor function. Given that
mGlu5 NAMs are being developed for various disorders, further elucidation of the site(s) of action of these drugs may
determine whid signaling pathways mediate therapeutic efficacy.
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Orphans and veterans: GP@Rediated regulation of striatal function
Christopher J. Langmead.Drug Discovery Biology, Monash Institute of Pharmaceutical Sciences,
Monash UniversityParkville VIC.
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The striatum is a nexus in the brain, integrating input from both midbrain dopaminergic nuclei and cortical regions and
regulating reward, cognitiorand motor control. As result the region is a key targetdiseases such as schizophrenia,
FRRAQGAZ2YS 1'515X tIFNJAYAaZ2Y Qa GlpytBncoupnl tieteytarsi(SRCREE loBaisad3ntieS ¢ |
striatum, including orphans such as GPR88 GPR52. Notably, GPR88 (inhibitory) @RR5stimulatory) differentially
regulate cAMP signalling. GPRiS2highly expresseth the striatum on dopamine Dreceptorexpresing medium spiny
neurons (MSNspand in the cortex on dopamine :Deceptorexpressing pyramidal neuronsvhereas GPR88 is largely
restricted to the striatum and expressed in both dopamineaBd D MSN populations. As such, both orphan receptors are
well placed to modulate synaptic dysregulation in diseases such as schizophrerfiaviéVextended our studies to examine
activation of GPR52 on G protailependent and independent signalling, regulation of the key striatal phosphoprotein
DARPR2 and neurobehavioural models relevant to cognition and schizophrenia. Using the synthetist,a@BiBZ (Setoh

et al.,, 2014), we show that GPR52 stimulates cAMP, but not calcium mobilization. NonetheBBEBZ Jifferentially
regulates DARRB2 phosphorylation at Thr34 and Thr75 in striatal MSNs and reverses pstchdant induced
hyperactiviy in mice, indicative of potential antipsychotic activity. Further studies are ongoing to determine the mechanism
of action and effects on cognition of GPR52 agonists; these studies will help determine the future utility oft@g&s2
therapeutics in shizophrenia.

Setoh M (201%J Med Cherb7:5226-37
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Controlling efficacy at G protein coupled receptors; ligaddpendent modulation of G protein

conformation and activity at the calcitonin receptor

SebastianG BFurnes$, YiLynn Lianf Cameron J Nowé|l Michelle L Halls Peter J Wookeéy Emma Dal Masp Asuka
Inoue®*, Arthur Christopoulds Denise Woottehy Patrick M Sexton Drug Discovery Biology, Monash Institute of
Pharmaceutical Sciences and Department of Pharmacology, Monaskersityf, Parkville, \C Australia. Department of
Medicine (Austin Health, Heidelberg, 3084), University of MelbotirhtC. Graduate School of Pharmaceutical Sciences,
Tohoku University Sendai, APAN

Introduction. Different ligands acting at the sanG proteincoupled receptor (GPCR) can

illicit divergent cellular responses. This phenomenon is known as differential efficacy and

it underlies agonist dependent signal bias. The ability of ligands to illicit divergent

responses from the same receptortisought to principally arise from stabilisation of

different receptor conformations.

Aims. We sought to understand the molecular basis for differential efficacy at the

calcitonin receptor, a prototypical family B GPCR.

Methods.We used a variety diiochemical techniques, including native polyacrylamide

gel electrophoresis and resonance energy transfer to examine whether receptor

conformational changes were coupled to G protein conformational changes. We then

used cell biological techniques includitgal internal reflection microscopy and real

time cyclieadenosine monophosphate production to link the observed G protein

conformational differences with the cellular response.

ResultsWe show that there are ligand dependent differences in the confaimnaof the G protein in the ternary complex.
This results in different orates for guanosine triphosphate binding and therefore different G protein exchange rates at the
active receptor and underlies differential efficacy for these ligands.

DiscussionWe show that efficacy extends beyond the conformation of the receptor to encompass the G protein. This
provides a new insight into the underlying molecular basis of efficacy and has important implications for understanding the
basis of biased agonism.
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