
Evaluation of a plasma biomarker for advanced 
age-related macular degeneration using 
Nanotrap® particle–enabled proteomics

Conclusions

Additional FindingsStudy DesignIntroduction

In Nanotrap® particle-enriched samples analyzed via mass
spectrometry, vinculin was 1.66-fold elevated in GA ( p<0.01) and
1.84-fold elevated in NV (p<0.006) compared to healthy controls. This
was consistent with results from the aptamer approach: GA (p<0.13)
and NV (p<0.01).

The Nanotrap® particle-LC/MS approach identified 
more than 100 novel proteins that exhibited more 

significant changes between disease state and 
controls than vinculin.

Objectives
1. Optimize a Nanotrap® particle workflow for plasma biomarker

studies that enriches low abundance proteins for LC-MS
characterization.

2. Validate vinculin as a potential biomarker for age-related macular
degeneration.

Design
Thirty plasma samples were used from the AMD Registry that had
previously been analyzed for 4001 proteins using the SOMAscan®
platform. Samples included 10 age-matched patients with bilateral
geographic atrophy AMD (GA), 10 neovascular AMD (NV), and 10
healthy controls (HC) without retinal disease. Ceres Nanosciences’
Nanotrap® particles were used to enrich proteins from 50 microliters of
plasma from the same samples prior to LC/MS analysis. Statistical
approaches were used for validation of vinculin, data mining, and
identification of improved candidate markers of disease.

Nanotrap® Particles Enrich Biomarkers

Nanotrap® Particle Technology

Using an independent analytic technique enabled by Nanotrap®
particle enrichment to drastically improve plasma proteome coverage,
we have confirmed that plasma vinculin is elevated in advanced AMD
compared with controls. These results confirm a previous report in NV
patients by Kim, et al in 2014, and our previous work using the
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Nanotrap particles enrich low abundance proteins while 
excluding high molecular weight proteins.

Nanotrap® particles are hydrogel particles functionalized with
chemical affinity baits that can capture, concentrate, and
preserve low abundance analytes from biological samples.
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1. Add Nanotrap® particles to sample and incubate for 30 minutes at 
room temperature. Separate analyte-bound Nanotrap® particles from 
the sample via centrifugation. Remove the supernatant and wash the 
analyte-bound particles. 

2. Perform trypsin digestion and sample clean up via modified FASP 
method for LC-MS/MS.

Particles-LC/MS Aptamer

SOMAscan® platform.
In addition, a large number of
novel and significant candidate
biomarkers were identified with
multiple unique peptide
measurements.

 An aptamer-based approach was used to find AMD
biomarkers.

 Vinculin, a cytoplasmic cytoskeletal protein involved in cell
adhesion and mobility and present at low concentration in
plasma, was identified as a promising candidate biomarker.

 An independent liquid chromatography mass spectometry
approach enabled by Nanotrap® technology was used to
validate this finding and to identify more than 100 novel
biomarkers not previously identified by the aptamer approach.

Age-related macular 
degeneration (AMD) is a 
progressive degenerative 
disease of the macula usually 
found in patients over 60 
years of age. 
• Causes ~9% of blindness 

worldwide. 
• Two advanced forms of the 

disease. 
• Great need for discovery and 

validation of biomarkers for 
improved diagnosis, 
prognosis, and to better 
inform treatment decisions.

Advanced Non-
neovascular AMD

Advanced 
Neovascular AMD

Clinical 
Features

Histopathological  
Features

Fundus

Drusen and geographical 
atrophy extending to the 
center of the macula

Choroidal 
neovascularization and any 
of its potential squelae, 
including sub-retinal fluid, 
lipid deposition, 
hemorrhage, retinal 
pigment epithelium 
detachment and a fibrotic 
scar
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Gene ontology enrichment was used to investigate any link between
these differentiated proteins to molecular functions, biological
processes, cellular locations.

Some proteins were filtered due to missing data points. With data
imputation (kNN), additional protein biomarker candidates were
identified. A subset of synaptotagamin components suggest
differences in vesiculation processes.

Nanotrap® particle enrichment enabled the detection of distinct 
protein profiles with clear differentiation between the disease 
groups and the healthy controls. 
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Top 250 differentiating proteins as determined by ANOVA.

GA to HC

NV to HC

Volcano plot showing 
the proteins that differ 
between 
geographical atrophy 
(GA) AMD and 
healthy controls (HC). 

Volcano plot showing 
the proteins that differ 
between 
neovascularizationA
MD and healthy 
controls

Log2 fold change (x axis) by 
Log P value (y axis).

The Nanotrap® 
particle-LC/MS 

approach confirmed 
that plasma vinculin 

is elevated in 
advanced AMD as 

compared to healthy 
controls.
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