Supplemental Methods
1.1 AD diagnosis and cognitive assessments 
The diagnosis of MCI or mild dementia of AD type was based on neuropsychological and clinical evaluation made by a consensus conference of neuropsychologists, psychiatrists, and/or neurologists prior to inclusion into the study, as described elsewhere [1]. MCI was diagnosed according to consensus recommendations [2]; i.e. the participants in this group had memory and/or impairment in another cognitive domain (see below), and a Clinical Dementia Rating (CDR) [3] score of >0.5. The diagnosis of mild dementia was based on the clinical diagnostic criteria for probable dementia due to AD according to recommendations from the National Institute on Aging and Alzheimer’s Association [4] and the DSM-IV criteria for dementia of the Alzheimer type [5]. The participants without cognitive impairment had no history or evidence of cognitive deficits, and their CDR score was 0. Comprehensive neuropsychological tests were used to assess cognitive performance in the domains of memory, language/verbal fluency, executive functions, and visual-constructive functions [1]. The Mini Mental State Examination [6] was used to assess participants’ global cognitive performance.. All tests and scales are validated and widely used in the field.
1.2 Sample collection
CSF and plasma samples were obtained as previously described [1], details are described in the supplemental material.  In brief, 10–12mL fasted CSF samples were collected using lumbar puncture, using a standardized technique with a 22-gauge “atraumatic” spinal needle [7]. Afterwards, fasting EDTA blood samples were collected and plasma was obtained by centrifugation (6°C, 1100g, 12min). Both biofluids were stored at −80 °C before further use.
1.3 CSF AD biomarkers, APOE and biochemical markers 
CSF AD biomarkers Aβ1–42, tau and pTau-181 were measured using ELISA (Fujirebio, Ghent, Belgium) and the APOE genotype (i.e. ɛ4 allele status) was determined, as previously described [8]. A pathological CSF AD biomarker profile was defined as a pTau-181/Aβ1-42 ratio >0.078 as previously described [9] and in line with published recommendations [10, 11]. Other biochemical markers (glucose, blood lipids, CSF/serum albumin ratio) were obtained from plasma and CSF using routine methods at the CHUV Clinical Chemistry Laboratory.
1.4 Next generation metabolic profiling - Untargeted & Targeted Metabolite Analysis.
1.4.1 Materials.  Relevant standards were purchased from Sigma and stable isotope labelled internal standards (D-, 13C- or 15N-labelled) were purchased from Cambridge Isotope Labs (Tweksbury, US) and are listed in Supplementary table 7. All other chemicals (i.e. solvents and reagents) were of LC-MS grade and purchased from Sigma Aldrich.
1.4.2 Untargeted profiling. Plasma and CSF samples (100μL) were extracted by the addition of 400μL of ice-cold MeOH:ACN (1:1, v/v) to achieve a MeOH:ACN:H2O ratio of 2:2:1 (v/v). Samples were vortexed for 30s, incubated for 1h at −20°C, and centrifuged at 13,000rpm for 15min at 4°C. The resulting supernatant was evaporated to dryness using a SpeedVac (LabConco, Missouri, US). The dry extracts were then reconstituted in 100μL of H2O:MeOH:ACN (2:1:1, v/v), sonicated for 1min and centrifuged 10min at 13,000rpm at 4°C to remove the insoluble debris. The diluted supernatants (40x for plasma and 10x for CSF) were transferred to HPLC vials for LC-MS analysis. Samples were then randomized and analyzed
by ultra-high performance liquid chromatography - electrospray ionization high-resolution mass spectrometry (UHPLC-ESI-HRMS) using the 6550 iFunnel Q-TOF MS interfaced with 1290 UHPLC (Agilent Technologies, Basel, CH) as previously described [12]. The data were processed using XCMS Online [13, 14] and the data table containing peak abundances of all detected metabolite features was further processed in R for signal drift correction using a locally quadratic (loess) regression model [15, 16]. Features showing high analytical variability (CV > 30%) were considered as noise and thus removed from the dataset. The Mann-Whitney test was used to select the metabolite features whose levels were altered significantly between two groups (control vs. AD). Putative identification (using accurate mass) of these features was done automatically in XCMS Online through the integrated METLIN metabolite database search. Metabolite identities were further validated with tandem MS experiments as previously described [12]. 
1.4.3 Broad scale targeted profiling. In parallel with untargeted profiling, broad scale targeted screening with a focus on intermediates involved in multiple central carbon pathways (242 metabolites) was performed on plasma and CSF extracts using a 6495 iFunnel triple quadrupole system (QqQ, Agilent Technologies, Basel, CH) to gain sensitivity (as compared to untargeted profiling). The data was acquired in dynamic multiple reaction monitoring mode (dMRM, cycle time 600ms). The collision energies and MS/MS transitions were optimized for each metabolite of interest using the Mass Spectrometry Metabolite Library of Standards (MSMLS, Sigma, Buchs, CH, Supplemental table 7). ESI source conditions were set as follows: dry gas temperature 290°C, nebulizer 35psi and flow 14L/min, sheath gas temperature 350°C and flow 12L/min, nozzle voltage 0V, and capillary voltage +2000V in positive and -2000V in negative mode. Negative electrospray ionization (ESI - MS) mode was performed using a SeQuant ZIC-pHILIC column (100x2.1mm I.D., 5μm) with a SeQuant ZIC-pHILIC guard column (20x2.1mm I.D., 5μm (Merck, Darmstadt, Germany) at an operation temperature of 30°C. Mobile phase A was composed of 20mM ammonium acetate and 20mM ammonium hydroxide in H2O (pH 9.3) and mobile phase B was 100% acetonitrile, and the sample injection volume was 2µl. The linear gradient elution started at 90% B (0-1.5min), decreased to 50% B (8-11min), further decreased to 45% B (12-15min) and restored to 90% (15-16min) with a re-equilibration step for 9 minutes at a flow rate of 300μL/min. 
In positive electrospray ionization (ESI + MS) mode, using a Acquity BEH Amide, 1.7 μm, 100 mm × 2.1 mm I.D. column (Waters, Massachusetts, US), the mobile phase was composed of A = 20 mM ammonium formate and 0.1 % FA in water and B = 0.1 % FA in ACN. A linear gradient elution from 95% B (0-1.5 min) to 45% B (17 -19 min) was applied followed by 5min for column re-equilibration in the initial gradient conditions. The flow rate was 400 μL/min, column temperature 25 °C and sample injection volume 2µl. 
Data processing was done using MassHunter Quantitative Analysis (for QqQ, version B.07.01/ Build 7.1.524.0, Agilent Technologies) and the data table containing peak areas of all measured metabolites was further processed in R for signal drift correction applying a locally quadratic (loess) regression model [15, 16] on QC samples (i.e. pooled samples analyzed periodically across the run). Metabolites with CV > 20% were discarded. Non-parametric, Mann-Whitney U-test was used to assign the statistically significant differences between AD patients and control subjects (R, version 3.4.1, http://www.R-project.org/). 
1.4.4 Targeted quantification of TCA cycle intermediates, tryptophan breakdown products and other amino acids and acylcarnitines. Targeted quantification was performed using the 6495 QqQ mass spectrometer interfaced with the 1290 UHPLC system, operated in the dMRM mode. Samples were prepared by mixing an aliquot of calibrator (5μL), plasma (5μL) or CSF (10μL) with 250μL of the ice-cold internal standard solution (in 100% acetonitrile) and H2O was added to reach a final volume of 300μL. Samples were centrifuged and supernatant was directly injected for LC-MS/MS analysis (Supplemental Table 4). Quantification was performed in both positive and negative ionization mode, using acidic or basic LC conditions depending on the metabolite ionization efficiency. Where available, stable isotope labeled internal standards were used to determine the response factor, otherwise concentrations were reported with an external calibration curve, following the signal drift correction. Data processing was done using MassHunter Quantitative Analysis. Peak area integration was manually curated and concentrations were reported by selecting a 6-point portion of the linear standard curves relevant for the observed concentrations. Group comparisons were done using the unpaired T-test.
[bookmark: _GoBack]1.4.5. Pathway analyses. Pathway analysis were performed using MetaboAnalyst 3.0 [17] and the human pathways from the Homo sapiens Kyoto Encyclopedia of Genes and Genomes (KEGG) [18] database and the Homo sapiens Small Molecule Pathway Database (SMPDB) [19] were used as the source of pathway topologies to deduce pathways of interest for the absolute quantification method. The data was log-transformed and normalized using auto-scaling. The level of significance for Metabolite Set Enrichment Analysis (MSEA) was calculated using the probability test (globaltest algorithm)[20] that the set of functionally-related metabolites (implicated in specific pathways) is represented within a defined list of measured metabolites more than expected by a random chance. Pathway impact has been calculated as the sum of the importance measures (i.e. centrality measure within a given metabolic network) of the matched metabolites normalized by the sum of the importance measures of all metabolites in each pathway[21].
1.5 Statistical analysis
Gender differences (female vs. male) were assessed separately in AD patients and controls using unpaired t-tests, for those metabolites that were significantly different in the group comparisons. To further explore whether the observed alterations in CSF originate systemically or are produced in the CNS, the ratio of concentration between CSF and plasma was calculated and evaluated for all metabolites between AD patients and controls (t-test). To investigate the impact of BBB permeability on the observed alterations the metabolite concentrations in CSF were correlated with the Qalb (ratio of CSF albumin concentration and plasma albumin concentration) separately in AD patients and control subjects, using Pearson correlations. Lastly, the influence of age on the group differences was evaluated using a linear regression model (Metabolite concentration = group (AD and control) + age), from which the beta-coefficient of group, the p-values and confidence intervals were evaluated. To evaluate the contribution of APOE4 an ANOVA with an interaction term was performed (Metabolite concentration = group (AD and control) * APOE4 (yes or no)) and the p-values for the interaction were evaluated.
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