62852_screenshot_1
· 4.1.1. Selecting Sequence > New Sequence Template  and then selecting Sequence > Save Sequence Template as [SequenceTemplateName].S. [1]. 00:02 – 00:34

62852_screenshot_2
· 4.2.1. Selecting Sequence > Sequence Table. 00:01 – 00:03
· 4.2.2. Appending n’ rows corresponding to ‘n’ vials, inputting vial positions and sample names under Vial and Sample Name. 00:03 – 00:54

62852_screenshot_3
· 4.3.1. Selecting the Method generated from the Method Name dropdown menu and inputting 50 microliters as injection per vial for each row. 00:04 – 00:49
· 4.3.2. Clicking Apply and selecting Sequence Template > Save Sequence Template. 00:49 – 01:01

62852_screenshot_4
· 4.4.1. Selecting Sequence > Load Sequence Template > [SequenceTemplateName].S. 00:01 – 00:09
· 4.4.2. Right-clicking the panel RID Module > Control > Off Recycling Valve. 00:09 – 00:25

62852_screenshot_5
· 4.5.1. Selecting Sequence and then selecting Sequence > Sequence Table > Run. 00:02 – 00:15

62852_screenshot_6
· 5.1.1. Selecting Data Analysis view from the View menu and locating the Sequence Filename from the File List. 00:01 – 00:11
· 5.1.2. Viewing the sample chromatograms by choosing Signal View Selection > RID Signal. 00:11 – 00:22

62852_screenshot_7
· 5.2.1. Selecting a row corresponding to any sample. 00:02 – 00:12 
· 5.2.2. Peaks of the target analytes arranged along the retention time axis. 00:12 – 00:23

62852_screenshot_8
· 5.3.1. Moving cursor over peaks that are automatically integrated well (i.e., the red line forms the base of the peak). 00:02 – 00:12
· 5.3.2. Selecting the Manual Integration button from the Integration Tool Set and manually drawing a peak base. 00:12 – 00:24
· 5.3.3. Selecting the Cursor tool from the Common Tool Set and clicking on properly integrated peaks. 00:24 – 00:39

62852_screenshot_9
· 5.4.1. Selecting File > Export > Integration Results to export peak areas. 00:02 – 00:28

62852_screenshot_10
· 5.5.1. Plotting peak area values versus known concentrations of samples 00:03 – 00:48
· 5.5.2. Right-clicking on the plotted data and selecting Add Trendline > Format Trendline > Display Equation on Chart 00:48 – 01:03

62852_screenshot_11
· 5.6.1. Converting peak area values to concentrations for every analyte from each sample 00:03 – 00:32
· 5.6.2. Calculating the average peak areas and standard error values across triplicates for data visualization. 00:32 – 01:04

62852_screenshot_12
· 7.1.1. Setting up a Run Sequence using the LC-MS/MS system’s data acquisition and interpretation software.
· 7.1.2. Right-clicking on the table within Roadmap > Sequence Setup. 00:02 – 00:05
· 7.1.3. Setting Inj Vol to 5 microliters and the Position to the vial’s respective position on the autosampler tray. 00:05 – 00:26

62852_screenshot_13
· 7.2.1. Inputting the file names and setting the desired file path for run results and selecting a method. 00:02 – 00:15
· 7.2.2. Highlighting all File Names in the Sequence and selecting Actions > Run Sequence > OK from the menu bar. 
· Opening a file with a completely filled-out sequence table for demonstration. 00:15 – 00:25
· Highlighting all file names and running sequence. 00:25 – 00:36

62852_screenshot_14
· 8.1.1. Opening MZmine and importing the ‘.raw’ output files. 00:05 – 00:07 
· 8.1.2. Selecting Raw Data Methods > Raw Data Import and selecting the files corresponding to the samples. 00:07 – 00:40
· 8.1.3. Calculating the masses of 13C-labeled metabolites from glucose metabolism. 
· Prepare a spreadsheet with a column for the target analyte’s name, its neutral formula, and columns for the number of atoms of each element present in the formula 00:43 – 00:59
· Calculate the chemical’s monoisotopic mass by adding the products of the number of atoms and monoisotopic mass of each element. 00:59 – 01:23
· Calculate the negative mode mass of the compound by subtracting the mass of one proton 01:23 – 01:39
· Calculate for the full carbon labeled negative mode mass by subtracting the total monoisotopic mass of all carbons from the negative mode mass. Then add the mass of isotopically labeled carbon times the number of carbon atoms in the compound’s chemical formula. 01:39 – 02:05
· Masses of compounds that are expected to only be partially carbon labeled can subsequently be calculated from the full carbon labeled negative mode mass, such as for succinate, which may have only 3 out of its 4 carbons isotopically labeled. 02:11 – 02:30
· A sheet with calculated masses for central metabolites is shown. 02:33 – 02:42

 62852_screenshot_15
· 8.2.1. Searching and annotating mass-to-charge features from MZmine results and manually checking the spectra to confirm the annotations.
· Open the MZmine output file with exported raw peak areas 00:06 – 00:13
· Search for m/z features corresponding to calculated full carbon labeled negative masses of target analytes (example: glucose) 00:13 – 00:42
· Use a column for calculating mass error to identify putatively positive annotations (example: glucose) 00:42 – 01:05
· 8.2.2. Opening Roadmap > Qual Browser  and opening Raw File to from the Tool Bar to import raw MS data of each sample. 01:05 – 01:29
· 8.3.1. Drawing a line under the desired range of retention times to view a mass spectrum. 01:29 – 01:52
· Search for glucose as an example: ~ 185.07 m/z 


