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Sample: Human plasma

Objectives
• To provide a reproducible method to 

deplete human plasma of highly- and 
moderately-abundant proteins

• To improve detection of low-abundant 
proteins in human plasma through one-
dimensional (1D) and two-dimensional 
(2D) LC-MS/MS

Methods
• Depletion of the top ~60 proteins from 

human plasma with a ProteomeLab™
IgY12 LC10 and Seppro® SuperMix LC2 
immunoaffinity columns

• Validation of protein concentrations by 
ELISA

• Denaturation, reduction, alkylation, and 
digestion with urea, DTT, iodoacetamide, 
and trypsin, respectively

• SCX fractionation with a PolysulfoethylA 
column 
(2.1X200 mm, 5 µm, 300 Å)

• 1D and 2D LC-MS/MS

Results 
• Comparable reproducibility between the 

IgY12 and SuperMix columns
• Increased dynamic range of LC-MS 

analyses

• Single and tandem depletions have similar 
reproducibility

• Tandem depletions:
– Increase the proteome coverage by 

~64 – 83% with LC-MS/MS analyses
– Improve the dynamic range of LC-MS/MS 

analyses such that proteins in the pg/mL to 
ng/mL concentration range are revealed

• 2D LC-MS/MS with tandem-depleted samples 
further improves proteome coverage by 33% 
compared to 1D LC-MS/MS.

• The SuperMix column efficiently captures 
~50 moderately-abundant proteins with lower 
binding efficiencies for other proteins; optimized 
sample loading may further enhance binding 
efficiency.
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Figure 1. Sample recoveries for IgY12 and tandem 
IgY12-SuperMix separations for five technical replicates. Figure 2. Reproducibility of proteins observed in 

3 replicates of IgY12 and tandem IgY12-SuperMix 
separations evaluated by LC-MS/MS.
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Figure 4. 40 low-abundant proteins detected in 2D-LC-MS/MS 
analyses of IgY12 and IgY12-SuperMix flow-throughs. Protein 
concentrations were obtained based on previously reported data 
for human plasma/serum samples. Gray Squares: proteins 
detected in both IgY12 and SuperMix flow-through fractions; Blue 
Diamonds: proteins detected in SuperMix flow-through only. M-
CSF and MMP8 concentrations validated through ELISA.

Figure 5. Comparison of protein coverage 
between IgY12 and SuperMix flow-throughs
as analyzed by 1D or 2D LC-MS/MS. Selected 
examples of low-abundant proteins with reported 
normal concentrations listed. 

Enhanced Detection of Low-Abundant Proteins Utilizing Tandem Depletions

Efficient Binding in SuperMix Column 
for 45 Moderately-Abundant Proteins

Table 1. Peptide identification information for two selected 
low abundant proteins reported to be at sub-ng/mL levels.a

20.3333.02472
R.HRDTGILDSI

GR.FMBP

20.34243.83752
R.TQDENPVVH

FFK.NMBP

10.25514.66863
R.FRDNTPNAIA
IVQLQELSLR.LM-CSF

10.30523.56672
K.KAFLLVQDIM

EDTMR.FM-CSF

10.42074.90672
K.SCFTKDYEE

HDKACVR.TM-CSF

20.35213.46592
R.SHSSGSVLP
LGELEGRR.SM-CSF

Spectral 
CountΔCnXcorrCharge 

State
Identified 
PeptideProtein

a M-CSF, macrophage colony-stimulating factor; MBP, myelin basic protein.

Figure 3. Percent binding efficiency of the SuperMix 
Column. 120 low- and moderately-abundant proteins 
displayed are displayed.  An additional 45 moderately-
abundant proteins were observed with 90% or higher 
efficiency.  % binding efficiency = 100 * (proteins in 
bound portion/total proteins in flow-through and bound 
portions).
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