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Development of Multiplexed Immunoassay Panels for

Biochemical Markers of Bone Development

Meso Scale Discovery has developed electrochemiluminescence-based multiplexed immunoassay 
panels to assay for serum/plasma levels of eight human markers of bone development, using 
the MSD MULTI-ARRAYTM platform, MSD MULTI-SPOT® 96-well plates and SECTORTM instrumentation.  
The assays are distributed across 4 panels.  Panel 1 measures levels of human bone alkaline 
phosphatase, osteoprotegerin, and sclerostin, using 25 L per well of serum/plasma.  The MSD 
assay provides a direct indication of protein levels in samples, in contrast to traditional activity 
based enzymatic assays.  Panel II measures levels of osteocalcin, osteonectin, and osteopontin 
using 25 L of a 20-fold diluted serum/plasma sample per well.  The collagen processing 
by-product, procollagen Type I C-terminal peptide (PICP), a marker of bone formation, is 
measured in a singleplex assay using 25 L per well of a 250-fold diluted serum/plasma 
sample.  The growth factor TGF 1, the most abundant growth factor in human bone, is 
measured in singleplex using acid-treated samples diluted 8-fold prior to addition to the assay 
plate. Thus, all eight biomarkers can be measured using less than 70 L of sample for 
duplicate determinations.  The assay formats are simple.  Equal volumes of sample and assay 
diluent are added to assay plates and incubated for two-hours with agitation.  The plates are 
washed, detection reagents are added, and the plates are incubated for an additional 1 hour 
incubation.  After a final wash, MSD Read Buffer is added, and the plates are read on an MSD 
SECTOR Imager 6000 instrument (throughput of 1 plate per minute).

Assay ranges observed are 8-1,000 ng/mL for alkaline phosphatase, 6-20,000 pg/mL for 
osteoprotegerin, 1-10,000 pg/mL for sclerostin, 1-400 ng/mL for osteocalcin, 14-4,000 ng/mL 
for osteonectin, 0.5-400 ng/mL for osteopontin, 1->4,000 ng/mL for PICP, and 80-80,000 
pg/mL for TGF 1.  The assays are sensitive enough to measure these biomarkers in normal 
samples, and the wide dynamic ranges should accurately measure elevated and decreased levels 
of the biomarkers in disease states.   Spike recovery and dilution linearity were in the range of 
75-115% for all assays tested, at most dilutions.  In conclusion, four assay panels were 
developed and validated for measurement of eight bone-related biomarkers.
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Assay Protocols
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Assay Performances:  Panel I

Assay Performances:  Panel II
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Assay Performances
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Performance Summary
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Dilution Linearity

Spike Recovery
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Conclusions

• Immunoassays for the bone development biomarkers bone alkaline phosphatase, osteoprotegerin, sclerostin, 
osteocalcin, osteonectin, osteopontin, PICP, and TGF 1 have been demonstrated on MSD’s MULTI-ARRAY 
platform.

• The assays are formulated on 4 panels based on sample dilution or sample preparation (TGF 1 – acid 
activation of samples) differences. 

• Assays are rapid (3 hours), easy to run, use small sample volumes, are sensitive, and have wide dynamic 
ranges (2 to >5 log).

• Assay sensitivity and wide dynamic range (2-5 logs) allow for measurement of normal and elevated levels 
without requiring measurement of serial dilution.


