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Background: The incidence of thyroid cancer worldwide is estimated at 213,000 per year. 

Measurement of thyroglobulin (Tg) is commonly used for monitoring of the recurrence of the 

thyroid cancer. After thyroidectomy and radioactive ablation, Tg concentrations drop to a very low 

or undetectable level, and elevated serum Tg concentration indicates cancer recurrence. However, 

the presence of endogenous thyroglobulin autoantibodies (Tg-AAbs) can mask Tg epitopes and 

can lead to false-negative immunoassay results. We optimized a LC-MS/MS method for Tg 

quantitation in human serum using a Tg-specific peptide FSPDDSAGASALLR (FSP peptide) as 

the surrogate marker for quantitation of thyroglobulin. This method avoids the interference of Tg-

AAbs through trypsin digestion and therefore allows accurate quantitation of thyroglobulin in 

presence of Tg-AAbs. 

 

Methods: 500 µl serum sample was aliquoted, added with anti-Tg antibody and followed by 1 

hour incubation. Then samples were precipitated with saturated ammonium sulfate and 

centrifuged. The precipitate was reconstituted with deionized water, internal standard was added 

and proteins were  digested with  trypsin. Sodium deoxycholate (DOC) and dithiothreitol (DTT) 

were used as denaturing reagent and reducing reagent, respectively. After digestion, antipeptide 

antibody coupled to magnetic beads was added to the solution to enrich Tg-specific FSP peptide. 

After beads washing, enriched FSP peptide was eluted and acidified followed by LC-MS/MS 

analysis. A 2D LC was used for peptides separation with enrichment column (Zorbax Eclipse 



XDB-CN 2.1x50 mm, 5 µm particle size) and analytical column (Poroshell 120 EC-C18 3.0x100 

mm, 2.7 µm particle size). Quantitation of FSP peptide was accomplished using MRM analysis on 

an ABSciex QTRAP 6500 instrument. FSP peptide transitions were selected based on peak 

intensity and analyte to internal standard peak area ratios were quantitated by MS/MS. Sample 

preparation conditions and LC-MS/MS conditions were further optimized to achieve higher 

sensitivity. 

Results and conclusions: We developed a LC-MS/MS method for Tg quantitation in human 

serum using a Tg-specific peptide FSPDDSAGASALLR, as the surrogate peptide. Following 

proteolytic digestion, enrichment of Tg-specific peptides and quantitative analysis of the peptides, 

concentration of thyroglobulin in serum can be measured without interference of Tg-AAbs. The 

optimization of Tg quantitation method has been performed regarding to trypsin digestion, 

immunoaffinity enrichment and LC-MS/MS conditions. A 2D LC method has been utilized to 

significantly reduce sample analysis time to 6.7 min. Reducing reagent (DTT) was found not 

necessary prior to trypsin digestion. Ammonium bicarbonate was chosen as the optimal incubation 

buffer for trypsin digestion and immunoaffinity enrichment compared to HEPES and Tris buffer. 

Optimal incubation time for trypsin digestion was 2 hours. Optimal incubation time of 

immunoaffinity enrichment for thyroglobulin concentration of 50 ng/mL and 5 ng/mL were 2 

hours and 4 hours, respectively. We found that lower concentration of thyroglobulin in human 

serum required longer immunoaffinity enrichment incubation in order to achieve maximum 

recovery. Antipeptide antibody coupled to Tosylactivated Dynabeads allowed to achieve greater 

recovery of FSP peptide compared to Protein A Dynabeads. Glycine buffer was chosen for target 

peptide elution and 1 mM acetic acid was used to acidify sample for LC-MS/MS analysis to 

achieve high sensitivity. Compared to immunoassay, this optimized LC-MS/MS assay allows 

accurate quantitation of thyroglobulin in presence of Tg-AAbs. 


