(LI LT

..-ln. :li-. .-' ..,I'll., : ._-
’ ‘ $ bt SS Ld
L & [IIT L] "
=I T '.I . % "aner § ‘."1

/‘T L J s B P‘l Govemment challenges.

AstraZeneca X

|deas from business.
Innovative solutions

Title of Challenge

A predictive in vitro screen for nephrotoxicity: from mice to men and back again

Background

The kidney, together with liver and heart, is among the most important target organs for the detection
of undesired adverse effects during drug development. Kidney toxicity accounts for 2% of drug attrition
during preclinical studies and 19% in phase 3 (1). There is a clear need for experimental models to
both predict as well as to investigate drug-induced toxicities in the kidney. In recent years, significant
progress has been made in the establishment and qualification of kidney toxicity biomarkers in rodents
and in their transferability to man (2). However, there are no well established in vitro assays available
to investigate kidney toxicity.

The aim of this challenge is to establish in vitro predictive assays that can provide reliable
nephrotoxicity assessment. Such assays would allow information from several toxicologically relevant
species (e.g. mouse, rat and dog) and from human-derived cells to be obtained. /n vitro assays will
also help understand the mechanistic basis of nephrotoxicity in different chemical classes of drug.
Such systems would also allow a direct comparison of compound effects in rodent, non-rodent (e.g.
dog) and human-derived cellular systems aiding compound selection and design of preclinical studies,
e.g. species selection and appropriate dosing regimes.

3Rs Benefits

Assessing the safety of drug candidates accounts for approximately 10-20% of the animals used in the
drug discovery and development process. Improved in vitro assays for predicting nephrotoxicity will
avoid drugs destined to fail in development being tested in animals, and where animals are used,
improved information on the underlying mechanisms of toxicity will help refine study designs, including
dosing regimes and species selection.

Need for collaboration

The kidney is a complex organ in terms of its multiple cell types and architecture. There are several
kidney cell lines, mainly from the proximal tubule, that may provide a first indication of direct tubular
toxicity. However, more complex systems such as co-cultures which include additional cell types and
organotypical models need to be established, characterised and evaluated as possible test systems.
The characterisation of such cell culture systems and the selection and establishment of suitable
readouts require a diversity of expertise in the field of cellular and molecular assays (e.g. high content
imaging, genomics, real-time read outs, etc). Collaboration between applicants with cell culture and
assay expertise, and industry sponsors that can facilitate access to a selection of reference
compounds with well characterized toxicological profiles derived from already performed in vivo
experiments is essential. Technological expertise on the designated endpoints could be provided by
both applicants and industry sponsors.



Overall objectives

To develop an in vitro cell-based model for the testing of nephrotoxicity that allows inter-species
comparisons between toxicologically relevant species including rodents, non-rodents and man. The
model should include both predictive and mechanistic aspects.

Key deliverables

» |dentification and characterisation of appropriate cell types (cell lines and primary cells) to
address kidney function;

= Establishment of appropriate endpoints for the detection of nephrotoxicity;

= Validation of the predictive performance of the assay by assessing a sufficient number of
compounds and generating predictive statistical models with the obtained data;

= Demonstration that the model can provide mechanistic information on the underlying
toxicological processes;

» Transfer of the assay(s) to industry standard platforms and initiating the process for formal
validation (e.g. via ECVAM).

Industry sponsors

Roche, AstraZeneca and UCB

In-kind contributions

Projects of this nature require both toxicological expertise and availability of commercially available
and proprietary compounds, as well as extensive analytical and instrumentation support. In-kind
contributions from the pharmaceutical industry sponsors will include the provision of compound
information and compounds for the assays being developed. In addition, access to instrumentation
such as molecular biology platforms (e.g. microarrays), real-time read out (e.g. xCelligence), and high
content imaging (HCI) platforms will be possible. Applicants could have access to these technologies
at the site of the industry sponsor. The sponsor or the database-provider could perform the data
analysis and models for the independent assessment of the model performance in terms of specificity
and sensitivity.

Industry sponsor access to foreground Intellectual Property

The companies participation is conditional on a provision entitling them to use the results of the
programme in their research and development (R&D) activities, in the form of a non-exclusive, royalty-
free usage right on the results obtained under such project for the purpose of carrying out R&D
activities for discovering novel commercial pharmaceuticals.

Duration

Up to three years

Budget
Up to £750,000 in total, inclusive of VAT where applicable



Funding Model

Although success in this project will require a multi-disciplinary approach, there are various ways in
which this could be managed. It is unlikely that an applicant from a single organisation would be able
to access all the required expertise and applications are therefore welcomed from consortia in which
one organisation takes the lead (the Contractor) on behalf of the others (the Subcontractors).

References

1.

2.

Redfern W S et al. (2010) Impact and frequency of different toxicities throughout the
pharmaceutical life cycle. The Toxicologist 114(S1): 1081.

Bai JP et al. (2011) Translational biomarkers: from preclinical to Clinical a Report of 2009
AAPS/ACCP Biomarker Workshop. American Association of Pharmaceutical Sciences Journal
13(2):274-83.

Additional suggested reading

Fragiadaki, M & Mason, RM (2011) Epithelial-mesenchymal transition in renal fibrosis - evidence
for and against. Int J Exp Pathol 92(3):143-50.

Gunness, P et al. (2010) Comparison of the novel HK-2 human renal proximal tubular cell line with
the standard LLC-PK1 cell line in studying drug-induced nephrotoxicity. Can J Physiol Pharmacol
88(4):448-55.

Gunness P et al. (2010) The effect of acyclovir on the tubular secretion of creatinine in vitro. J
Trans! Med 8: 139.

Wu'Y et al. (2009) Multiplexed assay panel of cytotoxicity in HK-2 cells for detection of renal
proximal tubule injury potential of compounds. Toxicol In Vitro 23: 1170-8.

Presnell S C et al. (2011) Isolation, characterization, and expansion methods for defined primary
renal cell populations from rodent, canine, and human normal and diseased kidneys. Tissue Eng
Part C Methods 17(3): 261-73.

Rosines E et al. (2010) Constructing kidney-like tissues from cells based on programs for organ
development: toward a method of in vitro tissue engineering of the kidney. Tissue Eng Part A
16(8): 2441-55.

Subramanian B et al. (2010) Tissue-engineered three-dimensional in vitro models for normal and
diseased kidney. Tissue Eng Part A 16(9): 2821-2831.

Suzuki H et al. (2008) In vitro gene expression analysis of nephrotoxic drugs in rat primary renal
cortical tubular cells. J Appl Toxicol 28(2): 237-48.

Lash LH et al. (2008) Drug metabolism enzyme expression and activity in primary cultures of
human proximal tubular cells. Toxicology 244(1): 56-65.

Lash LH et al. (2005) Molecular markers of trichloroethylene-induced toxicity in human kidney
cells. Toxicol App! Pharmacol 206 157-168.

Lash LH et al. (2007) Interactive toxicity of inorganic mercury and trichloroethylene in rat and
human proximal tubules: effects on apoptosis, necrosis, and glutathione status. Toxicol App!
Pharmacol 221(13): 349-362.

Dankers PY et al. (2011) Bioengineering of living renal membranes consisting of hierarchical,
bioactive supramolecular meshes and human tubular cells. Biomaterials 32(3): 723-33.

Ellis JK et al. (2011) Metabolic response to low-level toxicant exposure in a novel renal tubule
epithelial cell system. Mol Biosyst 7(1): 247-57.

Brown CD et al. (2008) Characterisation of human tubular cell monolayers as a model of proximal
tubular xenobiotic handling. Toxicol App! Pharmacol 233(3): 428-38.

McGoldrick TA et al. (2003) Renal cysteine conjugate C-S lyase mediated toxicity of halogenated
alkenes in primary cultures of human and rat proximal tubular cells. Arch Toxicol 77(7): 365-70.
Burton CJ et al. (2001) Turnover of human tubular cells exposed to proteins in vivo and in vitro.
Kidney Int 59(2): 507-14.

Keywords

Kidney, toxicity, organotypical, cultures, mechanistic, human, rodent, biomarkers.



