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Feeding mouse with stable isotope labelled with amino acid
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Abstract: The stable isotope labeling by amino acids in culture (SILAC) based quantitative proteomics serves as a gold
standard because of the high accuracy and throughput for protein identifications and quantification. In this study, we
discussed the application of SILAC technology in mammal model, and developed quantitative internal standard for
comparative proteomics of disease model. The C57BL/6J mice fed by special diet containing the '*C¢-Lysine and bred F2
generation. We identified and analyzed total proteins of 9 mice tissues of F2 generation, including brain, lung, heart,
stomach, intestine, liver, spleen, kidney, and muscle. Quantitative analysis information could evaluate the mice and
different tissues’ labeling efficiency. Liver was the most efficient, brain the least, and the labeling efficiency were
96.34%+0.90% and 92.62%+1.98% respectively. The average of the labeling efficiency of F2 generation was
95.80%+0.64%, which met the international standard (=95%) for SILAC quantitative proteomics effective study. SILAC
technology was successfully extended to mammalian model system, which will provide powerful tools for the mechanism

study of the pathophysiology process with mouse model.

Keywords: stable isotope labeling by amino acids in culture (SILAC), C57BL/6J mouse, quantitative proteomics, labeling

efficiency
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Fig. 1 Overview of the SILAC labeling and labeling efficiency examination workflow.
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Fig. 2
generations and separation of proteins extracted from

Weight variation of control, FO and F2

different tissues. (A) Comparison of weight variation of
control, FO and F2 generations at 6, 7, 10 and 11 weeks
by repeated measure ANOVA analysis. Every
generation has two repeats. (B) The extracted proteins
from varied SILAC labeled tissues of F2 generation
mouse were separated by SDS-PAGE and stained with
Coomassie blue. The gel areas cut and followed by
destaining and in-gel digestion were indicated by
square marking.
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Table 1 Protein number of identified and quantified on different tissues

The protein number

Liver Heart  Spleen Lungs Kidney Stomach  Colon Brain  Muscle
Identified proteins 457 394 662 609 525 509 676 541 411
Quantitated proteins 446 392 657 601 524 499 633 536 408
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Labeling of a peptide of heat shock cognate 71 kDa protein
(SINPDEAVAYGAAVQAAILSGDK)
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Fig. 3 Analysis of labeling efficiency by comparing the relative peak intensity between the light and heavy ion pairs.
Labeling of a representative peptide across different tissues of F2 generation SILAC mouse was selected. Proteins of
nine tissues were extracted, in-gel digested, and analyzed by nanoLC-MS/MS to examine labeling efficiency.
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Fig. 4 Histograms of log," """ using the quantified proteins from different tissues. Labeling efficiencies were
analyzed using the population of proteins quantified by the log-transformed ratio of heavy versus light peptides
representing protein labeling efficiency.
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Fig. 5 Comparison of SILAC labeling efficiencies in different tissues. The labeling efficiency of liver was higher
than whole labeling efficiency of mouse, and the labeling efficiencies of heart and brain were lower. The differences
were statistically significant (P <0.05).
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