





CHRONIC KIDNEY DISEASE (CKD)/END STAGE RENAL DISEASE (ESRD)/
ACUTE KIDNEY INJURY (AKI)

PREALENCE OF DIABETES MORE THAN 35% AR ADUL
26 MILLION PATIENTS IN THE>USANITH DIABETES SUFFER
346 MILLION PATIENT®/MWERLD FROM CKD

CKD IS A BEVATING DISEASE WITH
LIMITED TREATMENT OPTIONS DRIVEN
BY DIABETES AND HYPERTENSIOPR A ENCE HYPERTENSION

\ 68 MILLION PATIENTS IN THE USAEVERY YEANRPERTENSION CAUSES

ACCORDING TO WHO NEARLY 408O0RE THAN 25,000 NEW CASES O
OF ADIS. AGED 25 AND OVER HAMKIDNEXIERE IN THE USA
RAISED@D PRESSURE IN 2008

Early stage CKD usually goes undiagnosed as patients do not feel any symptoms. CKD almost always deyvelops irft : _ Do _ :
ng on did$hoesawpuiigceive a preemptive transplant are stificaéasethteeover 50%, and rises further to as high as 80%

necessitates renal replacement therapy. Survival rates for ESRD are very poor, about 50% of patients starti
be dead by the end of 3 years!

CKD/ESRD/AKI — FATAL DISEASES HAVE THREE THINGS IN
» NO CURE OR DISEASE MOIDIGEINGONRNES B
» DRUGS WHICH FIGHT THE CAUSES ARE URC

MORE THAN 500 MILLION
CKD PATIENTS WORLDWIDE

USA EUROPE
—— CKI10%
CKD 11%
CHINA
MEXICO CKD 11.8%

CKI8.1%
BRASIL
CKD 15M

ARGENTINA
CKI8.6%

PERCENT OF POPULATION IN THE USA
WITH STAGE 3 CKD BY AGE GROUP

- Ages 289 Ages 60+

NUMBER OF PATIENTS ENROLLED USA AKI INCIDENCE
IN THE USA ESRD MEDICARE

FUNDED PROGRAM
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FACTS

Tremendous public health burden H Gl / BE S

Mortality

Altough mortality rates have decreased over the lastaleES&RD they dialysis patients 65 and older was 274 and
still remain on a very high level. According to the UrO@@ r8spestively. The Renal Association states that patie
Renal Data System, 147 per 1,000 Medicare CKD patesast agth@ihcomplicated AKI have a mortality rate of up
Bdﬁﬁ%,%ﬁcw 2009. Only 50% of dialysis patierits @ate@@%presenting with AKI and multiorgan failure th

years after the start of ESRD therapy. The mortalityaplacaniZd9herapy is required.

COMMON:
U RDTEINGE 65 AND OLDER
ENTLY NEEDED
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- Medicare cost@ Non-medicare costs

In 1993, costs for Medicare patients with CKD acddouktegldnd 3ent £ 1.45 billion for CEKpstaget8in 2010.

of overall Medicare expenditures. In the US, cost Aomidédioate for dialysis and transplantation amount to e
patients with CKD reached $ 34 billion and accounted.5dbilfiearly Germany.

16% of total Medicare dollars in 2009.

Insufficient and very limited treatment options

Current treatment options primarily focus on the contedtoidsibofl AKI is focused on removing the cause of tht
glucose levels and high blood pressure and includdustandaite patient’s kidneys do not respond to treat
diabetes therapies, anti-hypertensive agents as wellaasdddetargiate kidney function does not return, they will

In end-stage kidney disease, kidney functions canugger%(?a%gals's'
only by dialysis or by kidney transplantation. The planning for
dialysis and transplantation is usually started in Stage 4 of
chronic kidney disease.
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TECHNOLOGY

What we can deliver

A BROAD RANGE OF TARGET
IDENTIFICATION APPROACHES

» Acute kidney injury (ischemia-reperfusion
injury model): High resolution deep
sequencing

» CKD/Kidney fibrosis (unilateral
ureteral obstruction (UUQO) model):
High resolution deep sequencing

» Kidney regeneration (embryonic vs adult
kidney): Deep sequencing

» Podocyte apoptosis & (de)differentiation:
Cellular screening

» Pericyte to myofribroblast
transdifferentiation: Cellular screening

TARGET VALIDATION AND COMPOUND
PROFILING IN RELEVANT /N VITRO/EX VIVO
MODELS

Cell lines

» Human immortalized primary podocytes
— Palmitate/high glucose-induced apoptosis
— PAN-induced apoptosis

— H,0,-induced apoptosis

— Nephrin-reporter assay (differentiation)

» Rat pericyte-like cell line

— Pericyte to myofibroblast transdifferentiation
(HCS; a-SMA)

— H,0,-induced apoptosis

Primary cells/ ex vivo (rat & Goettingen minipig)

» Pericytes/fibroblasts

» Tubular epithelial cells

» Glomeruli

» Whole kidney (in situ, WB, PAS,
IHC, podocyte quantification)

Mouse kidney biobank (disease models)

» IRI (acute kidney injury): Oh, 4h & 24h

» UUO (chronic kidney disease/fibrosis):
do, d3, d5, d10

» BTBRobob vs wt: (diabetic nephropathy):
4/8/12/16 weeks

» Akita/FVBN vs wt: (diabetic nephropathy):
6/9/16/20 weeks

TARGET VALIDATION AND
COMPOUND PROFILING IN RELEVANT
IN VIVO MODELS

Surgery mouse models (AKI & CKD)

» IRI, ischemia-reperfusion injury

» UUO, unilateral ureteral obstruction
» Unilateral nephrectomy

Genetic mouse models (diabetic nephropathy)
» Db/db

» BTBR ob/ob

» Ins2/Akita

Food/chemical-induced mouse models
(diabetic nephropathy)

» STZ/Alloxan induced diabetes

» High fat diet induced diabetes

Urine analysis
Metabolic cages for urine sampling

>

» Creatinine & FI'TC-inulin

» Albumin

» Glomerular filtration rate (GFR)
» Albumin-Creatinine-Ratio (ACR)

Plasma analysis
Several hormone plasma levels

Clinical blood chemistry

Creatinine & FITC-inulin

Blood urea nitrogen (BUN)
Glomerular filtration rate (GFR)
Disease progression and marker analysis

v v v v v Vv

TRANSLATIONAL TOOLS

Human kidney biobank
» Acute kidney injury samples
» Samples of various degree of kidney fibrosis

Human immortalized primary podocytes
» Apoptosis, actin rearrangement
» (De)differentiation approach

Podocyte actin cytoskeleton: Injured vs control
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DR UWLE

ANDAG

SHORT SUMMARY
OF SCIENTIFIC CAREER

Dr Uwe Andag received his PhD in
biochemistry from the University
of Hannover and the Max-Planck-
Institute for Biophysical Chemistry
in Goettingen, focusing on biochem-
ical analysis of vesicular trafficking
and protein-protein interaction that
mediate the fusion of vesicles with
target membranes.

In 2002, Uwe joined DeveloGen
AG in Goettingen, Germany, as a
research scientist focusing on target
ID and in vitro validation as part of
the metabolic disease and beta cell
regeneration pipeline. He took over
leadership of the In Vitro Pharmacol-
ogy group within DeveloGen shortly
after being responsible for more than
20 scientists.

From 2006 to 2010 he joined
Sartorius Stedim Biotech where he
worked in the R&D department on
diagnostic membrane and protein
microarray chip development. He
then re-joined Evotec Goettingen as
the project leader of a newly formed
collaboration with  AstraZeneca/
Medimmune focusing on the devel-
opment of EVT 770 as well as target
discovery and validation in the beta
cell regeneration field. More recently,

Uwe took over responsibility for the
CureNephron collaboration with
Dr Andrew McMahon (Harvard/
USC) and Dr Benjamin Humphreys
(Harvard University) in the field of
kidney disease.

One novel key field of Evotec
s kidney disease. What is so
special about Evotec’s scientific
approach?
Current treatment options for
kidney disease are primarily target-
ing symptoms rather than address-
ing the underlying causes. Angio-
tensin-converting enzyme (ACE)
inhibitors or angiotensin receptor
blockers (ARBs) are used most
often for blood pressure control,
which can slow further kidney
damage. In addition, supplements
that support kidney function or
generally improve blood para-
meters are often given to patients.
In spite of this, however, many
patients experience a progressive
loss of kidney function, ultimately
requiring dialysis or transplanta-
tion. Thus, there is a clear unmet
need for disease modifying thera-
pies in this field.

In order to tackle this enormous
challenge we will focus on the key

cell types of the kidney, as well as
certain disease models and tech-
nologies for target identification.
Our aim is to use the platforms we
have developed in-house to identify
agents that attenuate or halt the
progression of kidney disease, or
even reverse it. Our primary goal is
to select targets of highest biologi-
cal and disease relevance; the thera-
peutic principle is very much of
secondary importance as Evotec is
equipped to pursue small molecules
as well as biologicals be it secreted
factors, antibodies or peptides.

In addition, we intend to identify
and develop novel and more sensi-
tive biomarkers that allow us to
stratify patient population more
clearly in terms of which parts of the
kidney and cell types are primarily
affected as well as allow us to track
progression of the disease at higher
resolution.

.What can you contribute
to finding new drugs in this
highly interesting field of regenera-
tive medicine?
It is my primary responsibility
to help define the most impor-
tant projects of the CureNephron
clearly, make sure that research

plans are implanted and coordi-
nated effectively across sites and
motivate the team across borders
and even continents to outperform
and overachieve on our goals.
Evotec has assembled a team of
scientists that is very strong in
pre-clinical drug discovery cover-
ing target identification, target
validation as well as hit-to-lead
programs.

In addition, the initiation and
successful progress of programs in
the field of regenerative medicine,
especially beta cell regeneration,
has led to the generation of a broad
knowledge in developmental bio-
logy, genetics and pathway analy-
sis. This includes establishing and
running a range of key in vitro and
in vivo models for individual disease
areas.

Combining this expertise with
excellent assay development, capac-
ities to perform high throughput
screens (HTS) & high content
screens (HCS) and medicinal
chemistry capabilities enables us, at
Evotec, to efficiently develop novel
therapeutic options in the field of
kidney disease.

Furthermore, the collaboration
and frequent exchange of know-
ledge with two scientific leaders of
the kidney disease area, Benjamin
Humphreys and Andrew McMa-
hon, will allow us to be confi-
dent in the route we take, as we
will have the benefit of clinical
input. It’s a very exciting task for
me to oversee and coordinate the
work of this multiple-sites driven
CureNephron program in order
to generate significant and appre-

ciated progress in the development
of drugs for treatment of patients
suffering from kidney disease.

3. How will your collaboration
with the Harvard/USC/Brigham
and Women'’s Hospital operate?
It is a great honour and enor-
mous pleasure to work with highly
accomplished scientists and clini-
cians as Andy and Ben. They are
truly world-leading experts in their
field and represent a never ending
fountain of knowledge and deep
understanding of kidney biology,
physiology and disease etc. Our
collaboration with Harvard/USC/
Brigham and Women’s Hospital
is following a very similar route
to the one we have taken with
the CureBeta program, a proven
model of successful collaboration
between industry and academia.
Like CureBeta, the structure of
the CureNephron program will be
based on pooling our resources with
resources of scientific academic

leaders in the field of kidney disease.

We will share our discovery and
development efforts allowing us to
establish a comprehensive and unbi-
ased approach for target identifica-
tion and validation in various fields
of kidney disease, with each party
contributing their specific exper-
tise, technologies, and capabilities.

This will include high resolution
expression analysis in several rele-
vant disease models, screening for
protective and regulatory factors in
embryonic kidneys (regenerative
approach) as well as HTS on key
cell types of the kidney to identify
novel small molecule targets. These
models have already yielded several
candidate targets as well as example
compound classes that are able to
protect kidney cells against certain
injuries. Small molecule screening
on selected kidney cells will take
advantage of Evotec’s leading HCS
capabilities, the Opera™.

The goal of the CureNephron
program is to build a strong scien-
tific team in the field of kidney
disease and together pursue a
systematic approach based on top
class science and technology that,
in contrast to current therapy, will
lead to discovery of disease modify-
ing drugs. In order to achieve this,
in addition to our external partners,
the team consists of key scientists
from different areas within Evotec.

The focus of the collaboration
will be the discovery of innovative
drugs that target protection and/or
regeneration of key cell types of the
kidney by a range of mechanisms, a
very challenging, but also exciting
mission. o,
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SERVICES

1) INTEGRATED
» Target-to-IND integrated platform
» Hit identification
» Medicinal chemistry

» Structural biology and
computational chemistry

» Invitro and in vivo biology

» ADMET

2 ) ASSAY DEVELOPMENT
AND SCREENING

» Assay development

» High throughput screening

» High content screening

» NMR and label-free screening

» Secondary screening and profiling
» Screening library

» lon Channel drug discovery

» GPCR drug discovery

3) FRAGMENT-BASED
DRUG DISCOVERY

» Proprietary high throughput
fragment screening platform

» Biochemical, NMR and
SPR screening technologies

» Fragment library
» Structural biology
» Computational chemistry

» Fragment optimisation

4)

MEDICINAL CHEMISTRY
AND EARLY DEVELOPMENT

Medicinal chemistry
Computational chemistry
Structural biology
Compound library synthesis

Chemistry and early
development support

ADMET

In vitro, in vivo and in silico
Safety pharmacology

Metabolite detection

CELLULAR TARGET PROFILING
AND PHOSPHOPROTEOMIC

Cellular target profiling
KinAffinity

PhosphoScout
Epigenetics target profiling
Epigenomics analyses

Quantitative proteomics analyses

COMPOUND
MANAGEMENT

Compound identification, selection,
procurement

High throughput compound analysis
Multi-format plating and reformatting
Storage and processing

Disaster recovery and business continuity


http://evotec.com/article/en/Products-Services/Integrated-Services/1969/3
http://evotec.com/article/en/Products-Services/Assay-Development-Screening/Fragment-based-Drug-Discovery/45/3/14
http://evotec.com/articles/en/Products-Services/Assay-Development-Screening/3/14
http://evotec.com/articles/en/Products-Services/Cellular-Target-Profiling-Phosphoproteomic-Overview/3/46
http://evotec.com/article/en/Products-Services/Compound-Management/2179/3
http://evotec.com/articles/en/Products-Services/Medicinal-Chemistry-Early-Development/3/15
http://evotec.com/articles/en/Products-Services/ADMET-Zebrafish-Screening/3/34

