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PURPOSE RESULT(S)

Figure 5 showed that the serum concentration data and PK profile of the modified TP

Thymidine phosphorylase (TP) catalyzes the reversible phosphorolysis of Enzyme activity was calculated from concentration change of thymine in the reaction in mouse obtained by this LC-MS/MS method was comparable with traditional ligand
thymidine, deoxyuridine, and their analogues to their respective nucleobases and system, and a linearity relationship was established for enzyme concentration and binding assay for quantifying the enzyme, not only in the trend of PK profile, but also in
2-deoxy-a- d -ribose-1-phosphatelll. Defect of TP activity related to some thymine LC-MS/MS response to determine the concentration of the modified TP concentration levels.

diseases, such as mitochondrial neurogastrointestinal encephalomyopathy enzyme. Figure 1 showed that there is good linearity between thymine response and

(MNGIE) 2 3], Ectogenic enzyme is one of the important treatments for such enzyme concentration when the thymidine phosphorylase ranged from 0.0250-3.00 nM. Concentration of modified TP enzyme and biomarkers Concentration of modified TP enzyme and biomarkers
diseases. Then monitoring the concentration of the ectogenic enzyme Is Table 2 showed that the accuracy and precision results is also good. a5 2508

necessary to help understanding the metabolism and efficiency of the drug in- 2000 2000
VIivo. For measuring the concentration of enzyme, ligand binding assay Is a
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default_chmce,_but the feasiblility z_;md accuracy of s_uch Kind of assays are +  modified TP concentration against thymine E 060 § 1000
excessively relied on the generation of specific antibody reagents, and the response when concentration of modified TP is & e
generation of the reagent is time consuming and quality uncertainty. ranged from 0.0250-3.00 nM in mouse serum 500 M "
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dThd and Pi binding are favorable processes to monitor the activity of TP4. In this 2 et Mouse serum 0 4 : 2 a8 72 0 4 8 24 48 72
study, a sensitive and specific liquid chromatographic-tandem mass spectrometric camme o | Loooc | toc | amoc | moe | Hoc Umetn) - Bk
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(LC-MS/MS) method was established to measure the concentration and activity of P S ' o S PO
modified thymidine phosphorylase in mouse serum by quantifying of thymine, the cone. (M O'fjso 0505720 O;zo 11;32 211215 Figure 2 Concentration of modified TP Figure 3 Concentration of modified TP
product generated by TP catalyzes phosphorolysis of thymidine. 03 0> 07 103 110 enzyme, 2-deoxyuridine and thymidine at enzyme, 2-deoxyuridine and thymidine at
o _ ] ] 0002 04 06 08 10 12 14 16 18 20 22 24 26 28 30 %DEV 109 98.9 94.2 102 107 IOwer dOse Of m0d|f|ed TP enzyme h|gher dose Of m()d|f|ed TP enzyme
To our best knowledge, this is the first time an LC-MS/MS method Is reported to Preie Cone. /15 Core 106 101 100 103 111
measure the concentration of an enzyme via enzyme catalyze reaction. Figure 1 Calibration curve of modified TP 91%.5 ?Lg.; ;gzl 18(2) 183 Reproducibility of incurred sample analysis Comparison between LC-MS/MS method and MSD method
concentrat!on agalnst_ thymlne_ response when ySZQ/ . 00 00 1 o 09 1%% ??E — .
concentration of modified TP is ranged from ° 1001 4 e -
\Y/ ETHOD(S) 0.0250-3.00 nM in mouse serum %CV 4.3 2.8 3.3 1.9 15 ok 5 oo g
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An enzyme reaction system was established based on the study of a kinetic The LC-MS/MS method was applied in a mouse PK study dosed with the modified TP. AL — : i
" Ta I 5 " " . . . . E——————— 2 —8— 15, Female, LCMS
mechanism of HumanThymidine Phosphorylase'®. Final concentrations of Figure 2 and figure 3 demonstrated that opposite trend of TP concentration and 0024 1 —=_ 3 o 15 Female 3D
components in the reaction mixture: 10 mM Piand 10 mM thymidine, pH of thymidine and 2-deoxyuridine concentration when dosing modified TP enzyme at i34 N g
reaction system is 7.4, and incubation ime is 1 hour at 37°C, then the reaction different level, which showed that the activity and concentration of the modified TP in i e — :
was terminated by adding methanol, and the thymine was extracted by methanol mouse serum can be effectively monitored by this method. 200%  400%  00% 00%  200% .-

for LC-MS/MS analysis. Reproducibility of the method was also evaluated, difference of all 24 selected samples

Table 1 Enzvme Reaction Svstem Preparation o ; _ Figure 4 Enzyme conc. of PK samples tested Figure 5 Comparison of serum concentration
Solution e "ézmrr‘)fg’?‘uei) OO Reaction Sample (uL) |  Final Concentration the assay the reliable and reproducible. and Ligand binding assay (MSD) method
10 x PBS 20 20 1 x PBS
Water 60 60 NA
10.0 mM thymidine 20 20 1.00 mM
Enzyme :?en;)ples (Last 100 PBS 100 serum samples STD sa;ngloe:n(l\)/.IOZSO to RE FE RE N CE CONCLUSIO N
Final volume 200 200 NA 1. Focher F, Spadari S. Curr Cancer Drug Targets. 2001, 1:141-153. A sensitive and specific LC-MS/MS method was established to measure the
—or thymine qualntification: 2. 1. Nishino, A. Spinazzola, M. Hirano, Science 1999; 283: 689-692. concentration and activity of a modified thymidine phosphorylase in mouse serum. The
. Column: CAPCELL PAK ADME 2 ym 2.1x100 mm 3. A. Spina;zola, R. Mar_tl’, J Nishino, A.L. Andreu, A. Naini, S. Tadesse, I. Pela, E. performance and ap.plication results of the assay llustrated that _LCTMS/I\/IS IS spegiﬂc and
. Mobile ohase A- 0.1% formic acid and 1mM Ammonium formate in H.0O Zammarchi, M.A. Donati, J.A. Oliver, M. Hirano, J. Biol. Chem. 2002; 277: 4128-4133. accurate for measuring enzyme concentration by means of monitoring enzyme activity
| Il R o 2 4. Ramon Matrti, Luis C. Lopez, and Michio Hirano, Methods Mol Biol. 2012 ; 837: reaction. It can be considered as an alternative approach for measuring concentration of
* Mobile phase B: 0.1% formic acid in acetonitrile 121-133. enzyme, and it possesses great advantage when there is difficulty to generate regent for
Mass Spectrometer: AB Sciex 6500+ 5. Candida Deves, Rostirolla Diana Carolina; Martinelli Leonardo Kras Borges; ligand binding assay.
. lonization Mode-ES| Positive lon Detection B?zarro Cristiano Valim; Santos Diogenes Santiago; Basso Luiz Augusto. Mol.
. BioSyst., 2014, 10: 592-604.
* |on transitions:
Analyte: Thymine 127/110; Internal standard: Thymine-d7 134/116
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