BACKGROUND

Plasma: the current state of affairs

Approximately 40% of clinical tests rely on plasma analysis, however, mass spectrometry-based
biomarker discovery using plasma is stymied due to being comprised of 22 highly abundant proteins
that limit the detection of low abundance proteins. In addition, the very processing steps required to
Isolate plasma, such as anticoagulant use and centrifugation, can introduce significant variability into
the results and adds additional collection and processing requirements which can be a logistical
challenge in larger studies. In addition, obtaining plasma requires in-clinic venous blood collection,
which is expensive and logistically difficult and severely limits the number of samples. Longitudinal
plasma sampling is even more limited.

Whole blood and VAMS: the potential solution

At-home collected fingerprick whole blood, using volumetric absorptive microsampling (VAMS)
devices, Is an attractive alternative to plasma as it requires no processing and can be collected
longitudinally in a patient-centric manner. However, whole blood does have a very wide dynamic
range. Increased focus on microsampled blood using VAMS has driven the need to develop sample
preparation methods that enable whole blood analysis. Our datasets show that sequential extraction,
washing and in-situ digestion in VAMS devices can overcome the dynamic range issues of blood.
These methods have minimal processing steps, in 96 well format, and increase the number of
detectable proteins with low CVs?.
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Plasma processing methods: Whole blood collected into various vacutainers and plasma/serum produced
by centrifugation at 1500g for 10mins. Two different centrifuges tested as well as effect of centrifuging once

(single spun) or twice (double spun).

VAMS storage: VAMS samples either processed immediately or stored for 3 months at RT, 4°C, -80°C.
Samples were stored either immediately after collection or after washing.

Mass spectrometry: Proteins digested with trypsin (1ug) overnight. Peptides separated using a one-hour
gradient and detected using a HF-X Orbitrap mass spectrometer in DIA-mode.
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CONCLUSIONS

1. Collection of any blood sample (plasma, serum, or whole blood) into a VAMS
device before extraction improves sensitivity and increases the number of
Identified proteins by 2 - 3.5-fold.

2. Whole blood samples stored for 3 months were more stable than plasma samples
and were less effected by storage temperature. The optimal storage temperature
for all samples in collected in VAMS was -80°C.

. When immobilised in VAMS, whole blood is more reproducible, produces more
datapoints, and is more resilient to temperature associated changes than plasma.
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