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Integrated Analysis of the Human Brain and CSF Proteome in AD

Goal: Identify CSF biomarkers linked to biological and
pathological phenotypes in the AD brain proteome

Network based approaches
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Comprehensive Quantification of the Human Brain Proteome in AD and ADRDs
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MS3 eliminates ratio
distortion in isobaric
multiplexed quantitative
proteomics

Lily Ting, Ramin Rad, Steven P Gygi & Wilhelm Haas

Pooled Peptide Standard
n= 40 cases
TMT1 -126

AD1

TMT' 127N

Quantitative mass spectrometry-based proteomics is highly
versatile but not easily multiplexed. Isobaric labeling
strategies allow mass spectrometry-based multiplexed
proteome quantification; however, ratio distortion owing

AD2

to protein quantification interference is a common effect.

We present a two-proteome model (mixture of human and
yeast proteins) in a sixplex isobaric labeling system to fully
document the interference effect, and we report that applying
triple-stage mass spectrometry (MS3) almost completely
eliminates interference.
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Pooled Peptide Standard
n= 40 cases TMT10 _131

Uniprot database search = 127,321 peptides
mapping to 11,840 protein groups across all 80 tissues
(~ 7,500 protein groups/batch)

ADPD2

Ping L et. al., Scientific Data 2018 5:180036.
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Pathology  Diagnosis

Cell Type

Distance

Enhancing the Depth and Throughput of the AD Proteome
with Multiplex Tandem Mass Tags (TMT)

TMT Protein Co-expression Network Analysis
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Modules associated with clinical and

pathological phenotypes. (seyfried et. al.,
2017 Cell Systems, Umoh et. al., EMBO Mol Med. 2018,
Wingo et. al., Nat Commun. 2019)

Modules are associated with specific
biological ontologies, cell-type and

genetic risk. (pai & Johnson et. al., Front Mol
Neurosci. 2018, Seyfried et. al., 2017 Cell Systems)

The TMT brain networks identify ~3-fold
more modules compared to LFQ-MS
networks (Johnson et. al., Mol Neurodegener. 2018)



Moving From Brain to Cerebrospinal Fluid (CSF) for AD Biomarker Discovery
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Comprehensive Quantification of the CSF Proteome by TMT

Pooled Peptide Standard
n=40 Samples
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fractionation

~70% of proteins
In CSF were also
found in brain

30 fractions

30 nanoLC-MS/MS runs (90 min gradient)

Uniprot database search = 43,114 peptides
mapping to 3,927 protein groups across all 40 samples




Integrated Analysis of the Brain and CSF Proteome in AD
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CSF Biomarker Panels that Reflect Diverse Biological and Pathological Phenotypes in AD Brain
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Validation of AD Biomarkers in CSF by Targeted MS
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Zhou M et. al., J Proteome Res. 2019 Apr 29.
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Brain-based Protein Biomarkers in Alzheimer’s Disease CSF
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