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Stable Isotope Labelling by Amino acids in Cell culture (SILAC) enables the comparison of relative 

protein abundance between experimental conditions using non-radioactive labelling. Stable 

isotopes of arginine and lysine are added directly to the cell culture medium, where they are 

metabolically incorporated into proteins. Compared to other labelling approaches, SILAC provides 

high sensitivity and accuracy while making sample preparation easier. Because isotope 

incorporation occurs within living cells, SILAC is particularly well suited for experiments that 

require physiological conditions. 

Different combinations of isotopes produce distinct mass shifts that can be detected by mass 

spectrometry. Common labelling strategies involve using “light” amino acids (Arg+0 and Lys+0), 

“medium” amino acids (Arg+6 and Lys+4), or “heavy” amino acids (Arg+10 and Lys+8). The 

labelling strategy can be adjusted according to your experimental needs. 

 

 

1. Materials 

You can choose to adjust the labelling schemes (light, medium and/or heavy amino acids) based 

on your needs. Therefore, be careful and plan ahead to only order the isotopes required for your 

experiment. 

• 1.5ml snap-lock tubes (Thermo Scientific, CAT#05-402-25) 

• DMEM without arginine, lysine nor glutamine (Silantes, CAT#280001200) 

• GlutaMAX, stable glutamine stock (Thermo Scientific, CAT#35050061) 

• Dialyzed FBS (Silantes, CAT#281000800) 

• MEM Non-essential Amino Acids (Thermo Scientific, CAT#11140050) 

• Proline (Sigma, CAT#P5607) 

• Nalgene Rapid-Flow filter units, 500ml, 0.2um filter (VWR, CAT#73520-984) 

 

Stable isotopes for labelling: 

• Arginine +0 (Silantes, L-Arginine unlabelled isotope; CAT#201004102) 

• Arginine +6 (Silantes, L-Arginine U-13C isotope; CAT#201204102) 

• Arginine +10 (Silantes, L-Arginine U-13C, U-15N isotope; CAT#201604102) 

• Lysine +0 (Silantes, L-Lysine unlabelled isotope; CAT#211004102) 

• Lysine +4 (Silantes, L-Lysine 4,4,5,5-2H isotope; CAT#211104113)  

• Lysine +8 (Silantes, L-Lysine U-13C, U-15N isotope; CAT#211603902)  
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2. Recipes 

• Arginine 500X stock solution 
o 1g of powder 
o Water up to 24ml 

• Lysine 500X stock solution 
o 1g of powder 
o Water up to 14ml 

• Proline 500X stock solution 
o 1g of powder 
o Water up to 10ml 

Each amino acid stock solution should be aliquoted (1ml) and stored at -20°C until use. 

 

3. Protocol 

• Pour 500ml of DMEM into the top of a bottle-top filter unit. 

• Filter the media down to the 300ml level. 

• Add 50ml of dialyzed FBS to the media in the filter unit. 

• Add 5ml of the stable glutamine to the filter unit. 

• Add 5ml of MEM Non-essential amino acids to the filter unit. 

• Add 1ml each of arginine, lysine, and proline to the filter unit. 

• Filter the rest of the media into the bottom bottle. 

• The media is now ready and can be stored at 4°C until use. 

 

Notes: 

1. The final concentrations of lysine, arginine and proline in the prepared culture medium are 

146mg/l, 84mg/l and 200mg/l, respectively. 

2. To maximize metabolomics incorporation and labelling efficiency (over 95%), ensure to 

cultivate your cells in the SILAC medium for a sufficient period of time. Between 4 and 6 

cell passages in SILAC medium are usually recommended. 


