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measures of vitamin D metabolites are not available as they were performed in a large volume clinical laboratory in Leuven, Belgium where the mass spectrometry
data are not routinely kept. However, the source vitamin D data files and all other clinical data are stored in the MrOS data online repository. Participant-level
personally identifiable data are protected under the Health Insurance Portability and Accountability Act of 1996 (HIPAA), Public Law 104-1919 that mandated the
adoption of Federal protections for individually identifiable health information. Thus public distribution is not allowable, but all study data can be made available as
a Limited Data Set through accessing https://mrosonline.ucsf.edu. Interested users can create an account by registering online and signing a Data Use Agreement
(DUA). The DUA stipulates that the data recipient agrees not to Use or Disclose the Limited Data Set for any purpose other than Permitted Uses and Disclosures or
as Required by Law. The full DUA is available here: https://mrosonline.ucsf.edu/Account/UserAgreement.

567 participants from the MrOS cohort provided matched blood and stool samples for analysis. Our microbiome substudy of the Mr Os
cohort, comprised a secondary analysis, and we did not conduct an a priori sample size calculation. With the sample size of 567 older men
with gut microbiome samples, we are well-powered to detect meaningful effect sizes as observed in our estimated associations between the
gut microbiome( i.e., microbial alpha diversity, beta diversity and specific taxa), and vitamin D metabolites.

Of 982 men who agreed to provide stool samples, the first 599 stool specimens collected were sent for microbiome analysis in 2016. Of these
599 men, 567 had adequate blood samples for vitamin D metabolite quantification. 32 participants were excluded because they provided
stool samples but no associated blood sample for vitamin D quantification.

Mass spectrometry validation/repetitions for the vitamin D measures were carried out with inter-assay coefficients of variation detailed in the
methods section. Briefly, to address variation during mass spectrometry replication, this study included a calibration in each run, the use of
isotopic internal standards, statistical process control (repeat serum in each run that has to remain between preset limits before accepting
batches), and external quality control schemes (DEQAS (4 times 5 samples every year)). In the paper, we discuss the number of batches (n=7
for 25(OH)D; n=57 for 1,25(OH)2D and 24,25(OH)2D), the calibration procedure (in every batch) and quality control procedure (repeat sera in
every batch kept between preset limits) as well as the QC data (between-run imprecision on relevant concentration level of repeat serum:
6.7% at 40 pg/mL for 1!,25(OH)2D3 and 7.6% at 2.0 ng/mL for 24,25(OH)2D3; 5.6% at 28.9 ng/mL 25(OH)D; the median concentrations of
1!,25(OH)2D3, 24,25(OH)2D3 and 20(OH)D in the samples of this study were 56 pg/mL, 3.2 ng/mL, and 34.2 ng/mL, respectively) and the
external quality assessment scheme (DEQAS) in which the laboratory participates (with acceptable results).

The microbiome stool samples were processed using 16s ribosomal RNA gene amplicon sequencing, following the EMP protocol (Caporaso et
al. 2012, Thompson et al. 2017). Samples were amplified in triplicate, meaning each sample as amplified in 3 replicate 25-µL PCR reactions
and pooled. To ensure replication in data processing and analysis, we used Qiita for primer trimming and quality control using Deblur 1.1.0
and SEPP 4.3.5, and QIIME 2 for analysis of alpha diversity, beta diversity and taxonomy assignment. Jupyter notebooks of R and Python code
are provided on github repo: https://github.com/knightlab-analyses/vitamin-d to enhance reproducibility.

This manuscript describes a cross sectional study of 567 older men, followed in outpatient clinical study sites without randomization into
intervention or control groups. Randomization is not relevant to this study, because this is an observational study by design and no
interventions were done. In our analysis, covariates are adjusted using forward stepwise redundancy analysis and multiple linear regression
with stepwise backwards selection.

As above, this is a cross sectional study without randomization or blinding. This is an observational study rather than an interventional study.
As such, there was no allocation step.




