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Sample size

Data exclusions

Replication

Randomization
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the QIIME-dependent script split_sequence_file_on_sample_ids.py, and primer sequences were removed using TagCleaner (version 0.16).
Further processing followed the DADA2 workflow for Big Data and DADA2 (v.1.5.2) (https://benjjneb.github.io/dada2/bigdata.html). Bacterial
community matrices were built from Amplicon Sequence Variants (ASV) based on SILVA v.132 and speciateIT (http://
www.speciateIT.sourceforge.net). databases. Data filtering was set to include features where 20% of its values contain a minimum of 4
counts. In addition, features that exhibit low variance across treatment conditions are unlikely to be associated with treatment conditions,
and therefore variance was measured by inter-quartile range and removed at 10%. Data was normalized by cumulative sum scaling and
differential abundance analysis was conducted using Linear Discriminant Analysis effect size with an FDR cut-off at q < 0.05.

Single-cell mass cytometry data analysis: All FCS files were preprocessed using Gaussian discrimination parameters, following
recommendations by Fluidigm. Following this preprocessing step, FCS files were uploaded to the Astrolabe Cytometry Platform (Astrolabe
Diagnostics, Inc.) where transformation, debarcoding, cleaning, labeling, and unsupervised clustering was done. Data was transformed using
arcsinh with a cofactor of 5. Experimental batches were debarcoded and individual samples were then labeled using the Ek’Balam algorithm, a
hierarchy-based algorithm for labeling cell subsets which combines knowledge-based gating strategy with unsupervised clustering using the
FlowSOM algorithm. Differential expression analysis to compare treatment effects was conducted within the Astrolabe Cytometry Platform.
Groups average t-SNE maps and unsupervised clustering using FlowSOM (v2.0.0) were generated in Cytobank.

For all other biological samples, graphs and statistical analyses were made using RStudio version 1.2.5001 and Prism

version 9.1. Figures were prepared in Adobe Illustrator version 25.2.1. No custom algorithms or codes were generated or utilized in this
manuscript.

The RNAseq and microbiota data generated in this study have been deposited in the NCBI SRA database under accession code PRJNA768872. All other raw data are
available upon request without restrictions.

No direct sample size calculation was conducted. Sample size estimation was conducted based on experience and published data on required
number of mice per group for growth and metabolic parameters (PMID: 18768700), microbial manipulation by C-section in SPF mice (PMID:
29988069), and necessary number of replicates to increase power and accuracy in differential expression RNA-seq studies (PMID: 24319002).

Routine screens for outliers were conducted for all data using Grubbs' test and robust regression followed by outlier identification. For
maternal diet experiments, a prior inclusion criteria was defined as failure to gain 20% of starting body weight during the first six week of
consuming the HFt-LFb diet and a peak glucose concentration of 300 mg/dL during a glucose tolerance test. Using this exclusion criteria, ~15%
of females were excluded from these experiment as they showed resistance to induction of metabolic syndrome following chronic
consumption of a high-fat low-fiber diet. No other exlusions were made in these experiments.

The C-section and postnatal inoculations studies were replicated in two independent studies. Studies focused on the impact of maternal diet
and dysbiosis were a priori designed using a discovery and replication strategy, resulting in two independent studies. All replications were
successful.

All samples were randomized where appropriate and always for data collection, processing and analysis.

In all studies, investigators were blinded to group identification during data collection and processing. Experimenter PJK tattooed offspring for
identification while EMH, EJ, TG, LMF, and KR remained blinded to offspring treatment during offspring assessment, growth measurements,
body weight measurements, metabolic readouts, and tissue collections across all experiments. Subsequently, KEM collated and analyzed
offspring measures, including body weight, growth, body length, and metabolic measures. For bioinformatic analyses, samples were identified
prior to pipeline initiation.
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Antibodies
Antibodies used

Validation

Antibodies are listed using the following convention:

All antibodies were used a 1:100 dilution, with 1 µl per antibody used for up to 3 X 10^6 live cells in total staining volume of 100 µl.

Antibody (clone) - metal tag if appropriate, Company Catalog number.

CD45 (30-F11) – 89Y, Fluidigm Cat. # 3089005B;

Ly6G (1A8) – 141Pr, Fluidigm Cat. # 3141008B;

CD11c (N418) – 142Nd, Fluidigm Cat. # 3142003B;

TCRb (H57-597) – 143Nd, Fluidigm Cat. # 3143010B;

CD115 (AFS98) – 144Nd, Fluidigm Cat. # 3144012B;

CD4 (RM4-5) – 145Nd, Fluidigm Cat. # 3145002B;

CD11b (M1/70) – 148Nd, Fluidigm Cat. # 3148003B;

CD19 (6D5) – 149Sm, Fluidigm Cat. # 3149002B;

IgD (11-26c.2a) – 150Nd, Fluidigm Cat. # 3150011B;

IgM (RMM-1) – 151Eu, Fluidigm Cat. # 3151006B;

CD3 (145-2C11) – 152Sm, Fluidigm Cat. # 3152004B;

CD274/PD-L1 (10F.9G2) – 153Eu, Fluidigm Cat. # 3153016B;

CD27 (LG.3A10) – 154Sm, Fluidigm Cat. # 3150017B;

CD64 (X54-5/7.1) – 155Gd, Fluidigm Cat. # 3151012B;

CD14 (Sa14-2) – 156Gd, Fluidigm Cat. # 3156009B;

FoxP3 (FJK-16s) – 158Gd, Fluidigm Cat. # 3158003A;

F4/80 (BM8) – 159Tb, Fluidigm Cat. # 3159009B;

CD62L L-selectin (MEL-14) – 160Gd, Fluidigm Cat. # 3160008B;

CD90 (T24/31) – 161Dy, Fluidigm Cat. # 3161009B;

Ly6C (Hk1.4) – 162Dy, Fluidigm Cat. # 3162014B;

APC (APC003) – 163Dy, Fluidigm Cat. # 3163001B;

APC anti-mouse MerTK (2B10C42), BioLegend Cat. # 151508;

CX3CR1 (SA011F11) – 164Dy, Fluidigm Cat. # 3164023B;

Biotin – 165Ho, Fluidigm Cat. # 3165012B;

Biotin anti-mouse CD192/CCR2 (SA203G11), BioLegend Cat. # 150628;

CD117 cKit (2B8) – 166Er, Fluidigm Cat. # 3166004B;

CD8a (53-6.7) – 168Er, Fluidigm Cat. # 3168003B;

Ly6A/E (D7) – 169Tm, Fluidigm Cat. # 3169015B;

CD49b (HMa2) – 170Er, Fluidigm Cat. # 3170008B;

CD44 (IM7) – 171Yb, Fluidigm Cat. # 3171003B;

Maxpar Ready CD24 (M1/69), BioLegend Cat. # 101829;

Maxpar Ready NK-1.1 (PK136), BioLegend Cat. # 108743;

Maxpar Ready CD335/NKp46 (29A1.4), BioLegend Cat. # 137625;

CD45R/B220 (RA3-6B2) – 175Lu, Fluidigm Cat. # 3176002B;

FceR1a (MAR-1) – 176Yb, Fluidigm Cat. # 3176006B;

I-A/I-E (M5/114.15.2) – 209Bi, Fluidigm Cat. #3209006B.

All antibodies used in this study are commercially available and validated by manufacturers. From the manufacturer regarding
technical validation: The suggested use is 1 µl for up to 3 X 10^6 live cells in 100 µl. Each lot of conjugated antibody is quality control
tested by CyTOF® analysis of stained cells using the appropriate positive and negative cell staining and/or activation controls.




