
Development of an antibody-free mass spectrometry method for synaptic vesicle 
glycoprotein 2A quantification in CSF
Mathias Sauer1, Alexandra DiFilippo2, Christopher van Dyck2, Ryan O'Dell2, Henrik Zetterberg1,3,4, Adam Mecca2, Nicholas J. Ashton1,5,6, Johan Gobom1

(1) Institute of Neuroscience and Physiology, the Sahlgrenska Academy at the University of Gothenburg, Gothenburg, Sweden, (2) Alzheimer's Disease Research Unit, Department of Psychiatry, Yale School of Medicine, New Haven, CT, USA, (3) Clinical Neurochemistry Laboratory, Sahlgrenska University Hospital, Mölndal, Sweden, (4) Department of Medicine, School of Medicine and Public Health, University of Wisconsin–

Madison, Madison, WI, USA, (5) Banner Alzheimer's Institute and University of Arizona, Phoenix, AZ, USA, (6) Banner Sun Health Research Institute, Sun City, AZ 85351,  USA

Conclusion

Background

Method

Results

• Synaptic dysfunction and degeneration is a hallmark of several 
neurodegenerative disorders, including Alzheimer’s disease (AD).

• In AD, there is a stronger association between synaptic degeneration 
and cognitive decline than amyloid-β plaque pathology [1].

• Synaptic vesicle glycoprotein 2A (SV2A) is a well-established marker 
of synaptic density due to its continuous expression throughout the 
brain. 

• Positron emission tomography (PET) studies have demonstrated 
reductions in synaptic density in neurodegenerative disorders, 
including Alzheimer’s disease (AD), compared with cognitively 
unimpaired (CU) older adults [2].

Develop an anti-body free mass spectrometer (MS) method for 
quantifying SV2A in cerebrospinal fluid (CSF). 
Measure and evaluate its performance in correlation to SV2A 
PET in a cohort containing AD and CU individuals.

SV2A was quantified using an anti-body free MS method. All CSF 
samples were measured in singlicates (50 µL). Samples were spiked 
with a stable isotope labeled heavy standard prior to sample 
preparation. Samples underwent protein processing, tryptic digestion, 
and peptide cleanup before analysis on an Orbitrap Lumos MS (Thermo 
Fisher Scientific). Three N-terminal peptides (49-67, 124-136, and 146-
157) were used to create a SV2A MS composite. 

Clinical cohort
Thirty participants were included (21 AD, 9 CU). Demographic and 
clinical characteristics are shown in Table 1.
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• We developed an antibody-free MS method for quantification of SV2A in CSF.
• CSF SV2A concentrations were significantly increased in AD compared with CU individuals.
• CSF SV2A showed strong correlations with established biomarkers of neurodegeneration.
• CSF SV2A correlated significantly with global SV2A binding measured by the established SV2A PET tracer 

[¹¹C]UCB-J.
• Higher CSF SV2A levels were significantly associated with worse cognitive and clinical performance, reflected by 

lower MMSE scores and higher CDR-SB scores.

Table 1. Baseline 
demographic, clinical, 
and CSF biomarker 
characteristics of CU 
and AD participants. 
Values are reported as 
median (IQR) or n (%).

Figure 1. CSF SV2A shown in log2 z-scores for AD vs CU for (A) peptide 49-67 
(Fold change (FC) = 1.61 [CI95% = 1.18 – 2.19], p < 0.01), (B) peptide 124-136 
(FC = 1.56 [1.12 – 2.17], p < 0.05), (C) peptide 146-157 (FC = 1.86 [1.30 – 
2.65], p < 0.01), (D) MS composite (FC = 1.67 [1.22 – 2.28], p <0.01), (E) ROC-
AUC for each peptide and composite in AD vs CU, 49-67 AUC = 0.72 [0.49 – 
0.85], 124-136 AUC = 0.72 [0.49 – 0.95], 146-157 AUC = 0.83 [0.64 – 1], MS 
Composite AUC 0.78 [0.59 – 0.97], (F) Correlations between SV2A composite 
and established neurodegenerative biomarkers in the full cohort, P-values 
are indicated by asterisks, * = p < 0.05, ** = p < 0.01 and *** = p < 0.001, 
**** = p < 0.0001. 

Figure 2. Association of the CSF SV2A MS composite with synaptic density and cognitive performance. (A) Correlation between the SV2A MS composite and global SV2A 
binding (Spearman's r = −0.65, p = 0.026). (B) Association between the SV2A MS composite and MMSE score in the full cohort, adjusted for age, sex, and years of 
education (β = −2.01, p < 0.01). (C) Association between the SV2A MS composite and CDR-SB score in the full cohort, adjusted for age, sex, and years of education (β = 
0.96, p < 0.05). Higher SV2A MS composite levels were associated with lower MMSE scores and higher CDR-SB scores, indicating worse cognitive and clinical 
performance. Associations within the AD and CU groups separately were not statistically significant. Shaded areas indicate 95% confidence intervals. DVR, distribution 
volume ratio of [11C]UCB‐J calculated with a whole cerebellum reference region, MMSE, Mini‐Mental State Examination, CDR-SB, Clinical Dementia Rating – Sum of 
Boxes.


	Slide 1

