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Supplementary Material
1. Sample preparation, data acquisition, data preprocessing and metabolite identification and annotation for untargeted metabolomics via UHPLC-high resolution mass spectrometry (UHPLC-HRMS).  
[bookmark: _Hlk134691513]Sample preparation and Data Acquisition: Plasma samples were prepared according to the published methods1-3. In brief, 50 µL of plasma sample was mixed with 400 µL methanol containing 500 ng/ml L-tryptophan-d5, and vortexed at 5,000 rpm for 2 min.  Samples were incubated for 10 minutes at 4°C and centrifuged at 16, 000 rcf for 5 min at 4°C. The supernatant (350 µL) was dried and reconstituted with 100 µl water-methanol (95:5, v/v), vortexed for 10 min at 5000 rpm, and then centrifuged at 16,000 rcf for 10 min at 4°C. The supernatant was transferred to pre-labeled autosampler vials. Quality control samples (QCSP) were prepared by pooling 10 µL plasma from each of the study samples. A 50 µL aliquot of blank (LCMS grade water), NIST plasma SRM 1950, and QCSP sample was processed identically to the study samples. The study samples were randomized with interspersed QCSP, blanks, and NIST plasma before data acquisition. 
Metabolomics data was acquired on a Vanquish UHPLC systems coupled with a Q Exactive™ HF-X Hybrid Quadrupole-Orbitrap™ Mass Spectrometer (Thermo Fisher Scientific, San Jose, CA). A 5 µL volume was injected onto the UHPLC column for untargeted analysis. Metabolites were separated via an HSS T3 C18 column (2.1 x 100 mm, 1.7 µm, Waters Corporation, Milford, MA) at 50 °C with binary mobile phases, which are water (A) and methanol (B), each containing 0.1% formic acid (v/v). The UHPLC linear gradient started from 2% B, and increased to 100% B in 16 min, then held for 4 min, with a flow rate at 0.4 ml/min. The untargeted data was collected from 70 to 1050 m/z in positive mode, under the data dependent acquisition (DDA) mode. This study was conducted in the positive mode only and could have missed peaks that may have arisen only in the negative mode. In addition, this study only used UHPLC-HRMS and may have missed peaks that would have been detected by our other technologies (e.g., NMR, GC-MS, CE-MS, cytokine arrays). 
Metabolomics Data Preprocessing: The untargeted UHPLC-HRMS data was processed by Progenesis QI (version 2.1, Waters Corporation) for peak picking, alignment, and normalization. The data matrix was normalized4, 5 in Progenesis QI using the “normalize to total intensity” feature6.  Principal Component Analysis was used to visualize the clustering of QCSP samples and NIST plasma reference material (Supplementary Figure S1). The coefficient of variation (CV) of Tryptophan-d5 was 7.2%. 
Metabolite Identification and Annotation: Peaks detected by UPLC-HR-MS were identified or annotated through matching to an in-house physical standards library generated by acquiring data for over 2400 compounds under identical conditions to the study samples, as well as to public databases (including HMDB, METLIN, and NIST) using ADAP-KDB software7. Identifications and annotations used available data for retention time (RT), exact mass (MS), MS/MS fragmentation pattern, and isotopic pattern. An evidence-based ontology level (OL) was given for the metabolite identification/ annotations. Signals/metabolites reported in the results and discussion section that matched to the in-house experimental standards library by (a) RT, MS, and MS/MS are labeled as OL1, or (b) by RT and MS are labeled OL2a.  An OL2b label was provided for signals that matched by MS and MS/MS to the in-house library, that were outside the retention time tolerance (±0.5 min) for the standards run under identical conditions. Note that D, L, and structural isomers are not necessarily differentiated on the untargeted platform. Signals matched to public databases are labeled as PDa (MS and experimental MS/MS), PDc (mass match and isotope similarity), or PDd (mass match) are also provided in supplemental material. 
Supplementary tables
2. Supplemental Table S1. Metabolites identified or annotated using the in-house physical standards library using ADAP-KDB.
3. [bookmark: _Hlk158882952]Supplemental Table S2. Metabolite annotations made by matching signals to public databases (NIST, HMDB, ToxCast) using ADAP-KDB.
4. Supplemental Table S3. Metabolites meeting the criteria of VIP ≥1 or p < 0.10, or absolute value of fold change ≥ 2.
5. Supplemental Table S4. Important metabolite peaks (VIP ≥1 or p < 0.10, or absolute value of fold change ≥ 2) matched to metabolites in the in-house physical standards library using ADAP-KDB.
6. Supplemental Table S5. Metabolites identified in the Lasso modeling and metabolomics approaches.
7. Supplemental Table S6. Complete list of enriched pathways.
8. Supplemental Table S7. Significantly enriched metabolic pathways (Table 3 and Figure 5) between LIFE and CON groups and annotated/ identified metabolites (using in-house physical standards library) that can be assigned to these pathways. Increased=Level of metabolite is increased in LIFE group compared to CON group. The ontology level and p-value of the annotated peak is depicted in parentheses.  
Supplementary Figure
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9. Supplementary Figure S1. Scores plot of PCA showing tight clustering of quality control study pool (QCSP) samples (blue) and NIST reference plasma (green) samples (red=Study Samples).   
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