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Abstract: To evaluate the reagent 2-methoxy-4,5-dihydro-1H-imidazole used for isotopic labeling in quantitative
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proteomics, we synthesized 2-methoxy-4,5-dihydro-1H-imidazole and its tetradeuterated analog in three steps. Prior to
tryptic cleavage, bovine serum albumin (BSA) was reduced and alkylated. Tryptic peptides were derivatized with an equal
volume of either DO or D4 and D4-derivatized peptides were mixed with at variable ratio (from 10:1 to 1:5) prior to MS and
MS/MS analysis. We used Matrix Assisted Laser Desorption/lonization-Mass Spectrometry (MALDI-MS) and Electro
Spray lonization-Mass Spectrometry (ESI-MS) to evaluate the quantitative capability of labeling. The specificity of the
reagent is excellent: only lysine side chains were modified among tryptic peptides. MALDI and ESI ionization modes not
only could achieve the quantification of differentially expressed proteins but also facilitate the de novo sequencing. This
side-chain modification can be used for quantitative analysis with proteomic strategies involving liquid chromatography.

Reverse phase liquid chromatography (RPLC) kept a good resolution, and the introduction of D atoms did not introduce a

variation of retention time between heavy and light peptides in RPLC.

Keywords: stable isotope coding tag, mass spectrometry, differential proteomics, imidazole
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Fig.1 Modification of lysine residues with 2-methoxy-4,5-dihydro-1H-imidazole.
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Fig.2 MALDI-MS analysis of BSA tryptic peptides labelled with 2-methoxy-4,5-dihydro-1H-imidazole. (A) No
derivatization. (B) After derivatization. K: lysine; K : lysine labelled with 2-methoxy-4,5-dihydro-1H-imidazole.
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#* 1 BSA BRRRK%3d DO #0 D4 #Ri2/5 7 MALDI #8940 45 R
Table 1 Summary of D0- and D4- derivative mixture of BSA tryptic peptide detected by MALDI

Observed mass

Ansoqunce  Earete s it
DO0-derivative (Da) D4-derivative (Da)

KFWGK 665.45 801.45 809.50 2
AEFVEVTK 922.53 990.52 994.55 1
DLGEEHFK 974.51 1 042.51 1 046.50 1
EACFAVEGPK 1107.55 1175.55 1179.57 1
LVNELTEFAK 1163.67 1231.66 1235.69 1
HLDVEPQNLIK 1 305.76 1373.75 1377.75 1
FKDLGEEHFK 1317.74 1 385.70 1393.70 2
YICDNQDTISSK 1 443.68 1511.68 1515.70 1
TVMENFVAFVDK 1 400.73 1 468.71 1472.71 1
LGEYGFQNALIVR 1 479.79 1 479.79 1 479.79 0
% 2 BSA E§f#AKZ 3 DO 70 D4 #RIC/F7E ESI F R NIE R

Table 2 Summary of DO- and D4- derivative mixture of BSA tryptic peptide detected by ESI

Mee IS o T Nt
DO-derivative (Da)  D4-derivative (Da)

HKPK 577.39 1 645.03 649.03 1
AEFVEVTK 922.53 2 495.56 497.58 1
LVTDLTK 789.50 1 857.09 861.10 1
HLDVEPQNLIK 1305.75 2 687.12 689.10 1
DLGEEHFK 974.51 2 521.50 523.47 1
YICDNQDTISSK 1 443.68 2 756.47 758.50 1
TPVSEK 660.34 1 728.05 732.07 1
KVPQVSTPTLVEVSR 1 639.03 2 854.05 856.07 1
FPKAEFVEVTK 1363.23 2 716.04 720.06 2
NYQEAK 752.12 1 820.03 824.09 1
NYQEAK 752.12 2 410.52 412.54 1
LSQK 476.25 1 544.06 548.08 1
TCVADESHAGCEK 1463.6 2 766.02 768.04 1
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Fig. 3 MALDI spectrum showed the ratio of DO-labeled and D4-labeled BSA tryptic peptides. The serial ratio is from
10:1 to 1:5, the DO-labeled peptide loaded on each target is 125 fmol. The paired peaks 1 231 and 1 235 were showed.
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Fig. 4 ESI-mass full scan showed labeled BSA peptides with serial ratio 1:1, 1:2, 1:3, 1:5 from top to bottom.
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Fig. 6 MALDI-MS/MS fragmentation of a labeled tryptic peptide. In this ionisation mode, fragments belonging to the
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Fig. 7 Ion currency chromatography of labeled tryptic peptide mix in LC-ESI-MS. DO and D4-peptides have same
separation during the process, the ratio was kept identical. (A) The total ion currency chromatography oflabeled tryptic
peptide mix in LC-ESI-MS. (B) The combining mass spectrum from scan 778 to 795. (C) The mass spectrum of scan
778. (D) The mass spectrum of scan 784. (E) The mass spectrum of scan 790.
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