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Abstract: Compared with small molecules, it’s difficult to achieve accurate quantifica-
tion of protein biomarkers because of their high molecular weight, complex structure
and unstable nature. Due to that, alpha-fetoprotein ( AFP) reference measurement
procedure and high grade standard material has not been established yet. For protein
macromolecular compounds, it is usually needed to split the protein into amino acids or
peptide segments then use isotope dilution mass spectrometry to achieve accurate quanti-
fication. The method using isotope labeled amino acid as internal standard is relatively
mature, but it is only suitable for high purity samples, otherwise it will introduce large
errors due to the contamination of exogenous substances containing quantitative amino

acids. The method using isotope labeled signature peptide as internal standard is more
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accurate and reliable. Therefore, a method for the determination of AFP by liquid chro-
matography-isotope dilution mass spectrometry based on signature peptides was devel-
oped. As a potential value assay method for AFP pure certified reference material
(CRM), three isotope labeled peptides of AFP were selected as internal standard, which
were added into the digested AFP samples. The samples were separated by Phenome-
nexKinetex 2. 6 ym C18 column, and measured by tandem mass spectrometer equipped
with an electrospray ionization source operated in multiple reaction monitoring (MRM)
mode. The optimal digestion condition and efficiency of enzymatic hydrolysis were
investigated and the determination of uncertainty was calculated and analyzed. The con-
tent of the AFP reference material was measured to be (0.329 £0.016) mg/g. The
selection of the signature peptides and the optimization of the digestion conditions were
key to the experiment. The signature peptides should have high and reproducible
response, no missed cleavages and suitable sequence length. The optimization of the
digestion conditions need repeated experiments based on a large number of literatures.
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tified reference material (CRM)
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Table 1 LC-MS/MS conditions
of purity measurement for FK, FR and NR

Parameters Set values
1038 A Phenomenex Aeris PEPTIDE C18
(2.1 mmX150 mmX1.7 pm)
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SEE PR E B TR m/z 132.0>>86. 1
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Table 2 Information of signature peptides used to quantify AFP

e 4 (DALY B op i )
Sequence Position Theoretical molecular weight Solvent
FIYETAR 162-168 911.6 B 4liK
FIYEIARFIYE{Ile(**Cs, " N)} AR 918. 05 i 4l K
FLGDRDFNQFSSGEK 333-347 1746. 84 HB4liK
F{Leu(**Cs. " N)} GDRDFNQFSSGEK 1753. 83 HB 4lik
NIFLASFVHEYSR 348-360 1582. 76 DMSO
NIF{Leu(*Cgs, "N)} ASFVHEYSR 1589. 76 DMSO
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Table 3 Results of the purity measurement

for FK, FR and NR
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Table 4 Certification results of AFP determined by LC-IDMS

ZAMBOLAE R

B 5 NR FK FR
m Summary information
=2
N Carp/ Carp/ Carp/ X (E ROl
0- SD SD SD RSD/ %
(mg/g) (mg/g) (mg/g) Average Total average
1 0. 3372 0. 0055 0. 3036 0. 0064 0. 3606 0.0052 0. 3338 8.57 0. 3286
2 0. 3358 0.0041 0. 3069 0.0063 0. 3554 0.0034 0. 3327 7.32
3 0. 3188 0.0024 0. 2984 0.0042 0. 3408 0.0015 0. 3194 6. 64
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Fig. 2 Optimization of the denaturation time
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Fig.3 Optimization of the digestion time
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Table 5 Efficiency of enzymatic hydrolysis of AFP
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