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Established and Optimized the Measurement of Serum Troponin I Using Liquid
Chromatography Tandem Mass Spectrometry
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(Department of Laboratory Medicine, Affiliated Hospital of Nantong University, Nantong 226001)

Abstract Cardiac troponin I (cTnl) is one of the most popular biomarkers for the diagnosis of acute myocardial injury
(AMI) in patients. In this study, a novel method was developed and optimized for quantification of ¢Tnl in human serum by
immunoaffinity enrichment combining isotope dilution liquid chromatography tandem mass spectrometry. ¢Tnl was first
captured from human serum with immunomagnetic beads conjugated with the monoclonal antibody, and then enzymatically
hydrolyzed into peptides after a series of operation, including denaturation, reduction, acetylation, digestion and purification.
Subsequently, enzymatic peptides were separated by passing through Symmetry Shield C18 column at a speed of 0.2 mL/min
with 0.1% acid acetonitrile solution and 0.1% acid aqueous solution as mobile phases under gradient elution. A specific pep-
tide, NITEIADLTQK, was selected and quantified. The qualitative analysis was achieved by three ion transitions under mul-
tiple reaction monitoring (MRM) when the isotopically labeled peptide, NITEIAD[("*Cq,"N)L]TQK, was used as a reference.
After the optimal conditional experiment, results showed that the surrogate peptide was separated out well at about 4.95 min
with little interference. Ranging from 10 ng/mL to 600 ng/mL, a good linearity was shown with correlation coefficients all
above 0.99. The limit of detection (LOD) and the limit of quantification (LOQ) were estimated to be 2.5 ng/mL, 8.32 ng/mL,
respectively. This method also provided good accuracy (relative bias of three concentrations diluted from SRM2921 were
between —7.94% and —6.49%) and repeatability (total relative standard deviations of three concentration were 6.43%,
3.18% and 2.75%, respectively). Carry-over rates were estimated between —0.47% and 0.04%. The novel assay successfully
determined five specimens from AMI patients with concentrations from 16.38 ng/mL to 557.53 ng/mL. Our results demon-
strate that this method can be applied for determination of serum c¢Tnl in AMI patients with high selectivity, low carry-over
rates, good repeatability and good accuracy, which helps to establish candidate reference measurement procedure of serum
cTnl.

Keywords liquid chromatography tandem mass spectrometry; troponin I; surrogate peptides; quantification; immunomag-
netic beads
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PEIE A B SREER (L)AL A, Al s, i, Rk, K
17 55 2 A BRI e S 1 IKORT ) A2 2R P A K 4 il
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Figure 1 ESI-MS spectrum of the endogenous peptide
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Figure 2 ESI-MS spectrum of the isotope labelled peptide
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Figure 3 Two approaches for sample treatment. (a) Enrichment of
serum with immunomagnetic beads. (b) High abundant protein depletion
of serum with ProteExtract Abundant Protein Extraction Kit
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Figure 4 Optimization of denature condition
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Figure 5 Optimization of mass ratio of trypsin to protein
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Figure 6 Optimization of digestion time
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Figure 7 Calibration curves of three transitions by plotting the peak area ratio against the concentration of ¢Tnl. The figure a, b, ¢ correspond to curves

of %, ", y°. Figure d listed the slope, intercept and Pearson correlation coefficient of three curves

542 http://sioc-journal.cn © 2019 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences Acta Chim. Sinica 2019, 77, 539—544



1 F F ®R

2.5 lmAKRFRAE

2018 4F 10 AWif 1) 5 il O UURE 2 1 F8 3 17
(RAE 72 h), W3R 2. AUEHEREIN € 3 35 cTnl, R
1£(16.38~557.53) ng/mL 2 [i], 45354 Vitros 5600
W R HIEMIE, PR ATVER T Tl MLIEAREY)
J5R (I
F2 LAURZE B ME cTnl KT

Table 2 Serum cTnl levels in AMI patients using two assays

MiEFEA  LC-MS/MS/(ngemL ") b2 R e i3 (ngemL )

1 52.31 554
2 23.06 18.4
3 169.36 174.0
4 557.53 532.0
5 16.38 14.8
3 e

@57 7 ID-LC-MS/MS vEk I B S S 1 1, e
3k & ST B IP R R H bR Tl MG R 4lifl, %
F R FE bRt IR BEAE A bR, T 98020 68 o 28082 1) 52 1,
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min, B RFTIT BRI AA. T IS IR N BT
PERIRZIE, NS = AR S MR A, IR RIRE
/NF 1 mol/L. YRR Hh s & &= R0 = W ARAK, [
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F Oasis MAX [& 1AL A (60 mg/3mL, 60 um)Zift
Feah, 56in 3.0 mL HEEEAASHUE, AF RS S 0
3.0 mL AP T, IIANEERE=Y), J6)E 3.0 mL
5%% K 3.0 mL LSS, Ao 2.0 mL 4% F g A
et EEMRA EIRAEDE, SR E 5 mL/min, &
%35 C, RRAHLERERIG, H 50 uL 0.1% FA ¥,
ML, HEREE S uL.

4.2 FFEMERKERIESRE

8 #¥E PE 8 R N JR Troponin I %3 R & 41
(Accession:NP_000354.4), %A J5 Fl Peptide Mass #
ProtParam {175 2 U R A e J 7 A= R IR B 2 M
B 2 78 S5 H . FRE MRS ME R (L https://
www.expasy.org/proteomics), 45 & A S50 5 ik AN 1 g
SHEBUIKEL, KK BAE Pubmed 85 (5 B0H FE AT
Blast [FlJfE 2, i€ HIIKE, 56 RIAA 2 N AR
43 BEEH

i FE A Water 22 & SymmetryShield C18 (150 mm
X2.1,3.5 um); FisIAH AN 0.1%F ER/KIETR, FzhiH B
0.1% PR LHEH R, BhEEGE: 0~2 min, 5% B; 2~8
min, 5%~50% B; 8~9 min, 50%~90% B; 9~14 min,
90%~5% B; 14~15 min, 5% B. Jiii# 0.2 mL/min; A&
35 'C; EMEE S L.

4.4 FRiLEH

CER A R ST R W el I S E 1 WA E A d
MIEMI(MRM), &7 BB E 5500 V, HEE 550 C, <
iIAAR(CUR) N 25 psi, HlEESA(CAD)S psi. % RV
T -FxE HEFLEIE . REREAES IS S HULE 3.
£33 WESEA TRAEKE 2 BB (MRM) 3 % 1F

Table 3 Specific peptide of troponin I and their parameters in mul-
ti-reactions monitoring (MRM) analysis

Parent ion Daughter

Peptide sequence DP/V CE/V EP/V CXP/V

(m/z) Ton (m/z)
1018.6 100 27 10 19
NITEIADLTQK 623.6 788.5 110 30 10 17

675.5 110 32 10 15

10255 100 27 10 19
NITEIAD[("*Cs,"N)

627.1 795.5 110 30 10 17
L]TQK

682.24 110 32 10 15
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