Parkinson’s disease is characterized by vitamin B6-dependent inflammatory kynurenine pathway dysfunction
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Supplementary Fig. 1: Multicenter study of control participants and Parkinson’s disease participants.

The combined study cohort consisted of a total of 158 control and 177 Parkinson’s disease participants.  Number of participants and diagnostic group are indicated for each recruiting research center.  This multicenter study included participants from 1) the Stanford Movement Disorders Clinic (Stanford MDC); 2) the Stanford Alzheimer’s Disease Research Center (Stanford ADRC); 3) the Stanford Aging and Memory Study (SAMS); 4) the VA Puget Sound Health Care System/University of Washington (Seattle VA); 5) the VA Portland Medical Center (Portland VA); 6) the Oregon Health & Science University Layton Aging and Alzheimer’s Disease Research Center (OHSU ADRC); 7) the University of Pennsylvania Alzheimer’s Disease Center (Penn ADC); and 8) the University of Pennsylvania Frontal Temporal Dementia Center (Penn FTDC).  Demographic information on the study participants is included in Table 1.
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Supplementary Fig. 2: Correlation Between CSF and Plasma Metabolic Pools.

(a) Correlation matrix showing associations between CSF and plasma metabolites (black text) and related B-vitamins (blue text) in all participants.  Significant correlations are shown with the circle size indicating the P-value of the correlation and color indicating size and direction of the β-estimate.   
(b) Correlation matrix showing association between CSF and plasma metabolites (black text) and related B-vitamins (blue text) in control participants.  Significant correlations are shown with the circle size indicating the P-value of the correlation and color indicating size and direction of the β-estimate.    

(c) Correlation matrix showing association between CSF and plasma metabolites (black text) and related B-vitamins (blue text) in PD cases.  Significant correlations are shown with the circle size indicating the P-value of the correlation and color indicating size and direction of the β-estimate.   
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Supplementary Fig. 3: KP changes in plasma and CSF metabolite pools in Parkinson’s disease.

(a) Concentrations of plasma kynurenine pathway metabolites in control and PD participants.  *P < 0.05 and ***P < 0.001 using ANCOVA including age and sex as covariates. 

(b) Concentrations of CSF kynurenine pathway metabolites between control and PD participants.  *P < 0.05 and ***P < 0.001 using ANCOVA including age and sex as covariates.
[image: A screenshot of a cell phone

Description automatically generated]

Supplementary Fig. 4: Vitamin B deficiency in plasma and CSF pools in Parkinson’s disease.

(a) Concentrations of plasma B-vitamins in control and PD participants.  ***P < 0.001 using ANCOVA including age and sex as covariates.  Abbreviations: HKr: HK ratio; PAr: PAr Index.

(b) Concentrations of CSF B-vitamins between control and PD participants. *P < 0.05 and ***P < 0.001 using ANCOVA including age and sex as covariates.  Abbreviations: HKr: HK ratio.
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Supplementary Fig. 5: Features of the PD clinical subgroups

(a) tSNE clustering of the natural classes of the entire study population by blood and CSF metabolomic data uncovered three subgroups of PD participants.  Control participants: black circles.  PD participants: red circles.  Three distinct clusters of PD participants are circled.  Dystonia Subgroup: cyan, Rigid Subgroup: purple, Vitamin B1 Subgroup: green.

(b) Mean years since diagnosis across the PD clinical subgroups.  Group differences were assessed using one-way ANOVA with Tukey’s post hoc test for pairwise comparisons.

[bookmark: _Hlk152170962](c) Mean age (years) across the PD clinical subgroups.  Group differences were assessed using one-way ANOVA with Tukey’s post hoc test for pairwise comparisons.

(d)  Plasma thiamine monophosphate (TMP) across the PD clinical subgroups.  Group differences were assessed using one-way ANOVA with Tukey’s post hoc test for pairwise comparisons. **P < 0.01, ****P < 0.0001.

(e) Mean levodopa equivalent daily dose (LEDD) in PD participants according to subgroups.  Group differences were assessed using one-way ANOVA with Tukey’s post hoc test for pairwise comparisons.  *P < 0.05.
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