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Goal: Identify Pathophysiological Processes Linked to Asymptomatic
AD, Dementia Symptoms, and Progressive Neurodegeneration
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AMP-AD: Integrative Proteomics for Novel Target and Biomarker Discovery

1. Discovery Proteomics 2. Validation Proteomics 3. Therapeutic Feasibility
Control AsymAD 400 Cases (ROS/MAP) Model Systems
~1800 Cases
(MSSM, Mayo, -
Banner, UPenn, .1
BLSA, ACT and
Emory) " v
A MCI Cell Culture Transgenic Flies
~3,000 proteins ‘ ~50 hub proteins in key modules
n=1,000 tissues ~11-12,000 proteins
n=80 tissues
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A Multi-network Approach Identifies Protein-Specific Co-expression in AD

Cohort 1 (n=97)

Cohort 2 (n=32)

Label Free Quantification
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129 human cortical tissues
64,938 peptides mapped to 5,130 proteins

Network analysis ( ~2500 proteins identified in
>90% of cases) showed 16 modules of co-
expressed proteins

Modules associated with brain cell types
overlapped in protein and RNA networks

10 protein modules correlated with cognition and
Alzheimer’s disease (AD) pathology

Many protein-based modules were distinct from
those in RNA-directed networks

AD risk loci converged in glial-related modules in
the proteome and transcriptome

Seyfried NT, et al (2017) Cell Systems 4:60-72

Cell Systems




AMP-AD Proteomics of Human Postmortem Brain

Table 1. AMP-AD Brains Processed for Mass Spectrometry

AMP-AD Team/Cohort Cortical | # Samples Analysed
Region
Con Asym AD Other* Total
Emory AD
Emory ADRC DLPFC 48 8 63 68 187
BLSA DLPFC /| og 29 40 i 97
Precuneus
Adult Changes Thought DLPFC 12 15 39 - 66
Banner ADRC DLPFC 61 40 100 - 201
Penn ADRC DLPFC 42 19 50 258 369
Mayo/UF ADRC Temporal 31 - 84 84 199
Mt. Sinai (MSSM) ADRC DLPFC 51 - 154 61 266
ROS/MAP** Rush ADRC DLPFC 149 - 292 - 441
Total 422 111 822 471 1826

*Other includes non-AD diseases - FTLD, ALS, DLB, PD, MSA, Picks, PSP
**ROS/MAP in progress; to be completed summer 2018

&Synapse

Data is publically available:
www.synapse.org/ampad



http://www.synapse.org/ampad

Consensus Networks Reveal Modules & Key Drivers Linked to AD Phenotypes

Adult Changes in Thought Study Banner ADC Gene Ontologles
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» Highly significant across all cohorts
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» Validation of hub proteins in Drosophila models and human brain pathology



Enhancing the depth and throughput of the AD proteome
with multiplex tandem mass tags (TMT)

Protein Co-expression Network Analysis
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TMT-MS quantified ~4-fold more proteins
(11-12,000 proteins equivalent to ~65%
of expressed brain transcripts) with no
missing values across cases.

Modules associated with brain cell types
and pathophysiologies

The TMT-MS network identified ~3-fold
more modules, including new modules
associated with AD phenotypes while
detecting all modules identified in LFQ-
MS networks

Only ~40-50% of modules overlap with
the brain transcriptome



TMT-MS of the ROS/MAP cohort validates AD specific immune-related
modules strongly associated with cognitive dysfunction
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Cross-validation of AMP-AD key drivers in Drosophila and human AD brain

Validation of AMP-AD key drivers in Drosophila Moesin (MSN) associates with AD pathology

| A ' MSN B . Wil bal
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Drivers genetically modify Tau toxicity
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Phosphoproteomics reveals disease associated signaling networks in AD

AD brain phosphoproteome Phosphoproteome Network Analysis
A Decreased , Increased B M33:‘microtubule
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Validating AMP-AD nominated targets by TMT-MS

Rush-Broad

Duke
MSSM

Emory

Mayo/UF

Proteome Phosphoproteome Isoforms PLXNB1 INPPL1
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Assessing Disease Specificity Across the UPenn Cohort

Control AD CBD PSP ALS FTLD-TDP PD PDD MSA Other
n=14 n=16 n=7 n=11 n=16 n=9 n=13 n=17 n=5 n=6

PRM Validation
UPenn Cohort

Prefrontal Cortex (DLPC)

Maotian Zhou

n=114 cases and 9 pooled
standards across 3 separate
batched randomized by
diagnosis

300 Top Targets

+AR and (phospho)Tau .
1-3 peptides/target ' Skyline

= 720 peptides

Wingo T et. al., J Proteome Res. 2017 16:3336-3347
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Comprehensive and Integrated Analysis of the Human Brain and CSF Proteome in AD

From Brain
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Light/Heavy Ratio
Tau residues (195-209)

Quantification of AD biomarkers (AB and Tau) in CSF by Mass Spectrometry (MS)

for protein levels

Lumbar puncture performed
to obtain cerebrospinal fluid
or CSF

Tau in CSF
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Discovery of AD Biomarkers in CSF (Individual) by TMT-MS
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Quantification of AD Brain Networks in Human CSF by MS

/\ 25 proteins
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From Brain to Plasma: Proteomic Biomarker Discovery and Validation in the US and UK

1. Discovery Phase 2. Validation Phase
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Comprehensive Quantification of the CSF Proteome by TMT

CSF (130 ul)
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-log10 p value

Discovery of AD Biomarkers in CSF (Individual) by TMT-MS

Total Proteins (n= 4,209) Total Peptides (n= 26,252)

-log10 p value

log2 fold change(AD/CTL) log2 fold change(AD/CTL)



Validation of AD Biomarkers in CSF: Parallel Reaction Monitoring (PRM)

Parallel Reaction
Monitoring (PRM)
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Validation of AD Biomarkers in CSF by PRM

CSF is analyzed
for protein levels

'y ‘

Lumbar puncture performed
to obtain cerebrospinal fluid
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Light'Heavy Ratio
Tau residues (195-209)
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