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Introduction 
Cerebrospinal fluid (CSF) is established as a key matrix that enables interrogation of biological 
processes within the central nervous system. CSF biomarkers may support development of new 
therapies through patient stratification, determining prognosis or disease aggressiveness, and 
response monitoring. However, the need for better biomarkers and biological understanding is 
evidenced by the lack of success of disease modifying drugs in late-stage clinical trials. Here, 
we seek to address this unmet need by applying an optimized workflow, based on data-
independent acquisition mass spectrometry (DIA-MS), to deeply characterize the proteomes of 
CSF from subjects with Alzheimers’ Disease (AD). 
 

Methods 
CSF samples were obtained from subjects with late onset AD (n = 16) and age-matched normal 
controls (CO; n = 8). The samples were prepared using in solution digestion. A sample specific 
library was generated by first pooling of all samples, followed by high-pH reverse phase 
fractionation into 20 fractions. Subsequently, the fractions were separated using 2h gradients and 
recorded by data-dependent acquisition (DDA) on a FAIMS equipped Thermo Scientific Exploris 
480 mass spectrometer. Quantification was performed with DIA-MS on the same LC-MS setup 
using 4h gradients. Data analysis of DIA was conducted using Spectronaut 15 (Biognosys). 
Peptide and protein false discovery rates were set to 1%. 
 
Preliminary Data  
A CSF library was generated covering 4,150 proteins. Across all samples we identified and 
quantified 3,521 unique proteins with high quantitative accuracy from 51,075 peptides in single 
shot acquisitions. Among the quantified proteins, several proteins were found to be with AD and 
other neurological disorders such as BACE1, APP, MAPT (Tau), SNCA, TREM2, YKL-40, and 
NEUG. Moreover, the depth and breadth of protein quantification covers numerous pathological 
mechanisms including AB and Tau pathology, synaptic dysfunction, iron toxicity and 
inflammation.  

Further, differential expression analysis revealed 431 proteins that are significantly dysregulated 
between AD and CO patients (Q-value < 0.05 and Log2 FC > 0.58). We observed several classes 
of proteins both up/down-regulated in AD samples including apolipoproteins (APO-A/B-100/L1), 
components of the complement system (C4BPA/B), regulators of synaptic functions (RGMA, LGI1 
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and CLSTN1) as well as markers for oxidative stress (SOD1 and PRDX2). Interestingly, based 
on a panel of protein signatures, we could identify two distinct subpopulations among the 16 AD 
subjects. Next, we interrogated the obtained proteome dataset using a combination of peptide-
centric analyses focusing specifically on semi-tryptic peptide species. Among all identified 
peptides, 38% exhibited semi-tryptic digestion profiles. Importantly, in AD patients significantly (p 
= 0.038) lower levels of semi-tryptic peptide-species were identified compared to age-matched 
control individuals. Several peptides mapping to specific positions on fibronectin (FN) and 
complement factor H (CFH) were identified to be significantly higher abundant in AD patients, 
altogether indicating that certain peptide species derived from post translational processes could 
be de-regulated in Alzheimer’s Disease. We will continue analyzing this dataset by interrogating 
various additional peptide-based analysis approaches focusing on post-translational 
modifications (PTMs) and their function in AD. 
 
Novelty aspect 
DIA-MS platform enables simultaneous quantitative characterization of 3,500 proteins, covering 
>90% of developmental markers, from CSF with a workflow that is scalable to 1000s of samples 
while also permitting peptide-centric analysis methodologies. 
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