 1.	Protein extraction 

1.5.	Turn on the PPA, heating/cooling device, and the vacuum pumps and connect all the accessories with liquid handler. The liquid handler shows a blue light once it is connected to the computer and ready to operate. 

1.8.	Aliquot 300 µL of the liver homogenate into 500 µL tube and place on a 2 mL deep well plate and place at 4 °C until the start of the protocol. For this experiment, 22 aliquots were generated from the single liver homogenate. 

1.11.	Open the method and follow the instructions to place the required tips (1070, 90, and 230 µL), and labware into the desired positions. Once all the labware and tips are in place, cross check with the final deck layout and click Next to continue the protocol.

2.	Sample reduction, alkylation and digestion

2.1.	Load 230 µL tips and aspirate 90 µL of 8 M urea from the reservoir and dispense to row 1 of the black 2 mL deep well plate. Unload the tips at TL1. 

2.2.	After adding the denaturation buffer, load the 90 µL tips and aspirate 10 µL (corresponds to 100 µg) of mouse liver homogenate using the 8-channel pipette to the black 2 mL deep well plate. Unload the tips. 

2.4.	To reduce the denatured proteins load one row of 90 µL tips and aspirate 3 µL of DTT from the reagent plate 1. Dispense DTT to rows 1 and 2 of the black 2 mL deep well plate and unload the tips. 

2.5.	Seal the sample plate with aluminum foil and incubate at 37 °C for 600 s at 300 rpm. 

2.7.	Load one row of 90 µL tips, aspirate 6 µL of IAM from the reagent plate 1 at row 3, and dispense to row 1 of the sample plate. Unload the tips. 

2.8.	Seal the sample plate and incubate at 4 °C for 30 min at 300 rpm on the heating/cooling device. 

2.9.	Unseal the sample plate and load one row of 90 µL tips and aspirate 5 µL of cysteine from the reagent plate 1 at row 2. Dispense to rows 1 and 2 of the sample plate and unload the tips. Incubate at room temperature for 30 min.

2.10.	Place the sample plate on the orbital shaker to perform a timed shake of 1800 rpm for 30 min. 

2.11.	Add 800 µL of 20 mM Tris buffer with 10 mM CaCl2 (pH 8.2) to each well of the sample plate to dilute the urea concentration to 2 M. Unload the tips. 

2.12.	Add 20 µL of trypsin to row 1, column 1-12 of a 96 well plate and place at a specified location on the deck. 

2.14.	Seal the plate and incubate for 15 h at 37 °C at 600 rpm on the heating/cooling device. 

2.16.	Stop the digestion by adding 150 µL of 5% formic acid from row 3 of the formic acid plate and dispense to sample plate at rows 1 and 2. Unload the tips. 

3.	Desalting step 1

3.2.	Load 1070 µL tips and aspirate 600 µL of acetonitrile and dispense to rows 1 and 2 of SPE plate. Place the SPE plate on PPA and apply pressure. 

3.3.	Place the SPE plate on PPA and apply pressure. 

3.5.	Load 2 rows of 1070 µL tips, aspirate 534 µL of digested samples, and dispense to rows 1 and 2 of SPE plate. Place the SPE plate on PPA and apply pressure. Repeat this step until all the samples are loaded. 

3.8.	Load 1 row of 1070 µL tips, aspirate 600 µL of ACN: Water (60:40) and dispense to rows 1 and 2 of SPE plate. Place the SPE plate on top of a collection plate to elute the peptides using PPA and apply pressure. 

4.	Dimethylation Labeling (peptide N-termini)

4.1.	Place the required tips (1070, 90, and 230 µL), and labware into the desired positions in the software. Once all the labware and tips are in place, cross check with the final deck layout and click Next to continue the protocol. 

4.5.	Load 90 µL tips and aspirate 16 µL of 60 mM (4%) CH2O (37% wt/v) from row 2 of reagent plate 2 and dispense to row 1 of the sample plate. Unload the tips. 

4.6.	Load 1 row of 90 µL tips and aspirate 16 µL of 60 mM (4%) 13CD2O (20% wt/v) from row 3 of reagent plate 2 and dispense to row 2 of the sample plate. Unload the tips.

4.7.	Load 2 rows of 90 µL tips and aspirate 16 µL of 24 mM NaBH3CN and 24 mM NaBD3CN from row 1 and 2 of reagent plate 3 and dispense to rows 1 and 2, respectively of the sample plate. 

4.8.	Unload the tips and perform a timed shake for 15 min at 1800 rpm using the orbital shaker.

4.9.	Load 2 row of 90 µL tips and aspirate 32 µL of 1% ammonia (~28-30% v/v) from rows 3 and 4 of reagent plate 3 and dispense to rows 1 and 2 respectively of the sample plate 2. Unload the tips. 

4.10.	Combine equal volumes of light and heavy (1:1) dimethylated peptides to a new 2 mL deep well plate for desalting. 

6.	Isobaric tagging (Lys residues)

6.4.	To reconstitute the peptides, load 230 µL tips and aspirate 200 µL of 100 mM triethyl ammonium bicarbonate (TEAB) buffer (pH ~8.5) from row 1 at TEAB plate and dispense to the dried peptides at row 3 of sample plate 3. Place the plate on the orbital shaker for 30 s at 1800 rpm.

6.7.	Load 1 row of 90 µL tips and aspirate 25 µL of the combined dimethylated peptides and dispense to the row 1 of the TMT processing plate. Unload the tips. 

6.8.	Load 1 row of 90 µL tips and aspirate 10 µL of TMT and dispense to the row 1 of the TMT processing plate. Unload the tips, perform a timed shake for 1 hour at 1800 rpm. 

6.9.	Load 1 row of 90 µL and aspirate 8 µL of hydroxylamine (10% w/v) from row 2 at TEAB plate and dispense to the row 1 of the TMT processing plate. Unload the tips, perform a timed shaking for 15 min at 1800 rpm.

6.10.	Combine 30.5 µL of the TMT labeled peptides from TMT processing plate to 1.5 mL tube. Unload the tips after each transfer. 

8.	Liquid Chromatography–Tandem Mass Spectrometry (LC-MS/MS) and MS3

8.5.	Run the data acquisition for the mass spectrometer while the analytical separation method is running. 

9.	Data analysis

9.1.	Search generated RAW files for the list of proteins and peptides using a protein analysis software against an appropriate database. 

