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Satoris Neuro61 and Neuro77 Biomarker Panels

The Satoris Neuro61 and Neuro77 Biomarker Panels are configured for use in clinical research in neurodegenera-
tive diseases, in particular Alzheimer’s disease and dementia. These products are offered as a service exclusively
through Satoris with sample processing provided by Rules-Based Medicine.

Abstract

Many proteins have been proposed as biomarkers for neurodegenerative disorders and for dementias in particular.
We have examined more than 120 proteins detectable in plasma samples from more than 500 human subjects
(Alzheimer’s disease, control, other dementias) using Rules-Based Medicine HumanMAP® panels and have selected
two panel sets of proteins that showed utility in distinguishing the diagnosis classes from one another. The two
assays are the Neuro61 Biomarker Panel and the Neuro77 Biomarker Panel. Common to both assays are 61 biomark-
ers which have been identified in multiple studies of over 3300 subjects using antibody arrays, ELISA assays and
Rules-Based Medicine HumanMAP® panels. The majority of these markers were identified on nitrocellulose filters as
described in Nature Medicine (Ray et al). The Neuro77 Biomarker Panel contains an additional 16 biomarker proteins
that have been associated with Alzheimer’s disease based on literature citations.

Introduction

There are more than 70 conditions that produce clinical dementia in humans, of which Alzheimer’s disease (AD), and
Frontotemporal Lobar Degeneration (FTLD) are the most common. The epidemiological findings of the Rochester,
Minnesota study (Knopman et al) for incidences (per 100,000) within the USA in the early 1990s are summarized in
the table below.

Disease Incidence per Incidence per Incidence per
100,000 ages 40-49 100,000 ages 50-59 100,000 ages 60-69

Alzheimer’s 0.0 3.3 88.9

Disease

FTD 2.2 3.3 8.9

Table 1: Dementia prevalence within the USA in the early 1990s.

It is estimated that the prevalence of AD in the USA is at least 5.3 million people predicted to increase to 11-16
million people by 2050 in the absence of the discovery of preventative treatments. AD accounts for roughly 85% of
dementias in the USA (Mandavilli). FTLD is thought to account for >12% of dementias in the USA.

Currently, the societal cost of AD to the U.S. is $148 billion per year, including $61 billion born by U.S. businesses.
AD is currently the sixth highest cause of death in the US and ranks fifth in those individuals over 65. Neither
Medicare nor most private health insurance covers the long-term care most patients need.
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Figure 1: USA payers of nursing home care.

These economic estimates do not include the unpaid hours from family members. In 2008, it is estimated that 9.9
million family members, friends and neighbors provided unpaid care for a person with Alzheimer’s disease or other
dementia.

There are currently more than 20 drugs on the market for the treatment of AD (Delagarza) but all have drawbacks.
Most are thought to treat the symptoms, rather than being truly disease-modifying. Many have high non-responder
rates. Many demonstrate reduced efficacy over time. Many are associated with side effects, often severe. Clearly
there is room for improvement in the development and commercialization of novel therapeutics to meet this
growing medical need. Currently there are more than 100 compounds at various stages of development in several
pharmaceutical companies (see Figure 2).
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Figure 2: Drugs for treatment of Alzheimer's Disease.

There are numerous other compounds targeting other dementia and other neurodegenerative diseases. For most of
the compounds currently in development, the molecular target is known, representing more than 30 unique protein
targets. However, clinical trials for novel therapeutics for AD continue to be hampered by the lack of a clear, objective,
and highly accurate diagnostic test for the disease. Also lacking are adequate tools for monitoring the progress and
responsiveness of patients undergoing treatment, adding considerably to the cost of such trials. The identification of
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biomarkers for specific forms of dementia, including AD, as well as the identification of biomarkers indicative of dis-
ease progression, or therapeutic effectiveness can be of utility to the development of novel therapeutics at a number

of stages in the drug development process, as illustrated in Figure 3.
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Figure 3: Added value of biomarker-based tests for Alzheimer's Disease.

We have previously demonstrated that peripheral signaling proteins may also be useful as biomarkers for AD (Ray
et al). This was based on the hypothesis that changes in the extracellular milieu within the brain in response to the
disease state of the patient would be reflected in the periphery and, therefore, measurable in the blood. A growing
body of literature supports the notion that there are perturbations in the immune and/or inflammatory mechanisms
associated with Alzheimer’s disease within the brain itself, and also measurable in the periphery.

Current methods of monitoring of patients actively undergoing treatment for AD and other dementias currently relies
heavily on cognitive assessment tests, none of which seems to be entirely satisfactory (Raetz and Luft, Cummings
et al). Patients could benefit greatly should a biochemical diagnostic test become available that would provide an
additional objective assessment of the clinical profile.

Recognizing the potential utility of a broad but dementia-focused panel of biomarkers to the research community
and to pharmaceutical companies, we have designed two panels enriched for dementia-focused markers for the
detection and quantitation of these plasma proteins. We identified more than 40 signaling molecules present in
human plasma that demonstrated significant differences between Alzheimer’s disease and non-demented controls
(Ray et al.) Work was completed to migrate these initial findings onto a platform more amenable to high through-
put. Testing and analysis was completed on Rules-Based Medicine HumanMAP® panels on several hundred addi-
tional samples, including those from patients with other forms of dementia. Based on the results, we were able to
assess over 150 markers.
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Selection of Neuro61 and Neuro77 Biomarker Panels

The biomarker panels were selected from three sources. For each panel, custom multiplex assays were developed
by Rules-Based Medicine utilizing their HumanMAP® assay platform:

1. Ray et al. (2007) identified 40-50 markers in over 2800 samples (tested using nitrocellulose filter based antibody
panels) that were statistically significantly different between classes (AD = Alzheimer’s, OD = Other Dementia)

2. An additional 500 samples (including an expanded representation of other dementias) were tested in two batches
using the Rules-Based Medicine HumanMAP® panels containing ~150 markers. The descriptive statistics for
these samples are shown in the two tables below.

3. Biologically associated markers as established in the peer review literature were also added. These 16 supple-
mentary biomarkers were added to the existing content of the Neuro61 panel and are designated as the Neuro77
Biomarker Panel.

The selection of content for each panel is illustrated in Figure 4:

Markers found to be significant in class discrimination
based on the nitrocellulose filter assay

Satoris
Neuro61 Panel

Markers found to be significant in class discrimination
based on the Rules-Based Medicine HumanMAP® panels

Markers with biological association referenced Satoris
in the literature Neuro77 Panel

Figure 4: Added value of biomarker-based tests for Alzheimer's Disease.

Neuro61 Biomarker Panel Content

The final list of markers for the Neuro61 Biomarker Panel with associated p-values (t-test) or g-values (SAM) is
shown below for the main panel of markers. Please note: p values are presented for markers which were deter-
mined to be significant ( p<0.05). These results are based on samples analyzed with the Rules-Based Medicine
HumanMAP® panels.

Neuro61 Biomarker Panel Content

Marker Name AD/NDC OD/NDC
Adiponectin p=0.011 p=0.008
Agouti-related Protein (AgRP) q=<0.05
Angiopoietin 2 p=0.0013
AXL q=<0.05
B Lymphocyte Chemoattractant p=0.001 p=0.018
BDNF p=0.0095
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Neuro61 Biomarker Panel Content, continued

Marker Name AD/NDC OD/NDC
Betacellulin (BTC) q=<0.05

BMP-6 p=0.0035

Ciliary Neurotrophic Factor (CNTF) q=<0.05

EGF p=0.0009

ENA-78 p=0.05 p=0.035 p=E-5
Eotaxin-3 q=<0.05

FAS q=<0.05

FAS Ligand

FGF-4 p=0.015 p=0.017
FGF basic

G-CSF q=<0.05

GM-CSF

GRO p=0.006 p=E-6
HCC-4

HGF p=0.0001

1-309

ICAM-1 p=E-5

IGF-1

IGFBP2 p=E-7

IL-1 alpha q=<0.05

IL-1 beta q=0.344

IL-2

IL-3 q=<0.05

IL-4 q=0.67

IL-5 p=0.046

IL-6

IL-7

IL-8 p=0.0007

IL-10 p=0.0052

IL-12p40 q=<0.05

IL-12p70 p=0.004 p=0.003
IL-13

IL-15

IL-16 p=0.05 p=0.0144 p=0.0019
Insulin

Lymphotactin

MCP-1 p=0.019
MCP-3 p=0.05 p=0.0001
M-CSF p=0.0002

MDC q=0.67

MIF p=0.01 p=E-5 p=E-8
MIP-1 alpha
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AD/NDC

Satoris Neuro61 and Neuro77 Biomarker Panels

OD/NDC

\ETUCINET Y
MIP-1 beta

PARC

p=0.0003

p=0.0005

RANTES

p=0.029

p=0.0041

SGOT

p=E-6

p=E-6

Stem Cell Factor

Thymus-Expressed Chemokine (TECK)

TIMP-1

p=E-5

p=0.0048

p=0.011

TIMP-2

TGF beta 3

TNF beta

TPO

q=<0.05

TRAIL R3

p=0.03

VEGF

p=0.044

Neuro77 Biomarker Panel

Additional review of the literature identified 16 additional markers that were found to associated with AD . These
supplementary markers from the literature have been incorporated in to the Neuro77 Biomarker panel in addition to
those found on the Neuro61 Biomarker Panel.

The list of these additional markers with associated p values is shown below. A small number of these markers were
found to be significant in our assessment, although most of the markers were not tested.

Additional Biomarkers included in Neuro77 Biomarker Panel

AD/NDC

AD/OD

OD/NDC

Marker Name
Apo B

p=E-9

p=E-8

Apo D

Apo E

p=0.043

p=E-4

Apo J

CD5L

CgA

Complement Factor H

Fetuin A

NGFb

NrCAM

Protein S

S100b

SOD-1

Sortilin

sRAGE

Vitronectin
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Summary

The Satoris Neuro61 and Neuro77 Biomarker Panels are offered as a service-based test for human plasma*1 or
serum. These panels were developed in collaboration with Rules-Based Medicine, our test provider, who have opti-
mized the multiplex biomarker test panels. Sample reports and analysis of results are provided from Satoris. The
sample reports include the concentration of each of the biomarkers represented, and if sample class identification is
provided, include fold change and t-test.

As this service is intended for research use only, it is not recommended for use in diagnostic procedures for patient
diagnosis or patient management.

The Neuro61 and Neuro77 Biomarker Panels represent a supplementary method for the detection and quantitiation
of biomarker proteins associated with dementia. These panels are configured for use in clinical research of neuro-
degenerative diseases, in particular Alzheimer’s disease and dementia and represent an additional tool for use in
pharmaceutical development and subject stratification.

1 Satoris performance is based on EDTA plasma samples. Performance on other sample types has not been established
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