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Supplementary Figure 1. Thresholds for declaring a MAG present in a sample were determined

using a no template control (NTC), Escherichia coli genomic DNA, and ZymoBIOMICS Microbial

Community Standard. Multiple probe-abundance thresholds were applied to the control samples (x-
axis). The number of MAGs with 210 probes at each minimum probe-abundance threshold is shown

on the y-axis. A probe abundance threshold of 0.001% improves accurate detection of MAGs.
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Supplementary Figure 2. Correlation plots of the Allegro targeted data and mWGS data. MAG
abundance data was separated into groups based on the number of probes per MAG (plot titles
in gray). The abundance of each MAG in the group was compared the MAG abundance

determined by mWGS by Pearson Correlations. The correlation values for each group are at the

top of each plot.
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Supplementary Figure 3. Correlation plots of the JAX targeted data and mWGS data. MAG abundance
data was separated into groups based on the number of probes per MAG (plot titles in gray). The
abundance of each MAG in the group was compared the MAG abundance determined by mWGS data by
Pearson Correlations. The correlation values for each group are at the top of each plot.
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Supplementary Figure 4. Comparison of MAG abundance between MA-GenTA
and mWGS. Number of MAGs (y-axis) were plotted against the number of probes
per MAG (x-axis) for the Allegro and JAX data. Each MAG was colored by the
percent abundance inferred by MA-GenTA and mWGS sequencing. Note that these

graphs are the same as those shown in Figure 3c, but colored by relative
abundance rather than Pearson correlation.
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Supplementary Figure 5. Observed diversity of HLB samples at various MAG/OTU
abundance thresholds. HLB samples sequenced by 16S, mWGS, and targeted sequencing
assays were subjected to MAG/OTU abundance thresholds and the number of MAGs/OTUs
are shown per sample on the y-axis. A 210 probes per MAG threshold was applied to the
JAX and Allegro data before plotting. The mWGS data was mapped to the iMGMC high-
quality (hg) MAGs (gray) and to the iMGMC hg+mgq (high quality + medium quality) MAGs
(brown). The observed diversity of the hgqmg-mWGS samples shows only MAGs present in
the probe design for the JAX and Allegro assay (iMGMC hq). The observed diversity of the
hgmg-mWGS samples is lower due to reads mapping to MAGs not present in the iIMGMC

hq set.
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Supplementary Figure 6. Differentially abundant pathways between chow and HF diets
in HLB444 mice (JAX). LDA analysis of KO pathways inferred by MA-GenTA MAG
abundances shows differentially abundant pathways.
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Supplementary Figure 7. Differentially abundant pathways between HLB444 and C57BL/6J mice on a HF
diet (JAX). LDA analysis of KO pathways inferred by MA-GenTA MAG abundances shows differentially

abundant pathways.
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Supplementary Figure 8. Differentially abundant pathways between HLB444 and C57BL/6J mice
on a chow diet (JAX). LDA analysis of KO pathways inferred by MA-GenTA MAG abundances shows
differentially abundant pathways.
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Supplementary Figure 9. Differentially abundant pathways between chow and
HF diets in C57BL/6J mice (JAX). LDA analysis of KO pathways inferred by MA-
GenTA MAG abundances shows differentially abundant pathways.
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Supplementary Figure 10. Differentially abundant pathways between Chow and HF
diets in HLB444 mice (Allegro). LDA analysis of KO pathways inferred by MA-GenTA
MAG abundances shows differentially abundant pathways.
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Supplementary Figure 11. Differentially abundant pathways between HLB444 and
C57BL/6J mice on a HF diet (Allegro). LDA analysis of KO pathways inferred by MA-GenTA
MAG abundances shows differentially abundant pathways.
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Supplementary Figure 12. Differentially abundant pathways between HLB444 and
C57BL/6J mice on a chow diet (Allegro). LDA analysis of KO pathways inferred by MA-
GenTA MAG abundances shows differentially abundant pathways.



c acid b [

Alanine, aspartate and glutamate metabolism -
Arginine and proline metabolism -
Taurine and hypotaurine 4

Phosphonate and phosphinate metabolism -
Lysine degradation -

Tyrosine metabolism -

Histidine metabolism

Cysteine and methionine metabolism -
Valine, leucine and isoleucine biosynthesis -
Lysine biosynthesis -

Glycine, serine and threonine ism -|

Biosynthsis of Antibiotics | R | i is of antibiotics

Phenylpropanoid biosynthesis

‘Amino Acid Metabolism

Biosynthesis of other Secondary Metabolites

Neomycin, kanamycin and gentamicin biosynthesis -
Novobiocin biosynthesis -

Pentose and glucuronate interconversions -
Starch and sucrose metabolism -

Fructose and mannose metabolism -

Amino sugar and nucleotide sugar 4

Glyoxylate and dicarboxylate metabolism - .
Galactose metabolism - Carbohydrate Metabolism
Ascorbate and aldarate -
C5-Branched dibasic acid metabolism

Pyruvate metabolism -
Glycolysis / Gluconeogenesis -|

Biofilm formation — Escherichia coli

Biofilm formation - Pseudomonas aeruginosa
Vancomycin resistance
beta-Lactam resistance

PPAR signaling pathway -] [

Nitrogen metabolism
Carbon fixation in photosynthetic organisms

Protein export | [ |

Cellular Community

Drug Resistance: Antimicrobial

Energy Metabolism

Endocrine System |
|

Folding, Sorting, and D

Metabolic pathways

Fatty acid

2-Oxocarboxylic acid metabolism -

Carbon metabolism -

Biosynthesis of amino acids -

Microbial metabolism in diverse environments -

Lipopolysaccharide biosynthesis -
N-Glycan biosynthesis -
Glycosphingolipid biosynthesis - ganglio series -
Various types of N-glycan biosynthesis - Glycan Biosynthesis and Metabolism
Glycosphingolipid biosynthesis - globo and isoglobo series -
Other glycan degradation -
Glycosaminoglycan degradation -|

Global Overview Maps

Fatty acid biosynthesis -
Glycerophospholipid metabolism -
Biosynthesis of unsaturated fatty acids -
Glycerolipid metabolism -

Sphingolipid metabolism -

Lipid Metabolism

Phosphotransferase system (PTS)

Bacterial secretion system
ABC transporters

Membrane Transport ‘

Nicotinate and nicotinamide 1 [ |

Vitamin B6 metabolism - 1 -
Ubiquinone and other terpenoid-quinone biosynthesis - bieiabolspioicczcoisandiianie
Porphyrin and chlorophyll 4
Polyketide sugar unit biosynthesis
Terpenoid backbone biosynthesis ism of ids and Poly
Sesquiterpenoid and triterpenoid biosynthesis

Nucleotide Metaboli |

Pyrimidine

g

repair 4 [

; Base excision repair | L|_ Replication and Repair

)
DNA replication - |
Two-component system - T | Signal i |
Ribosome |—|_| Translation
RNA transport
Drug metabolism - other enzymes o i "
Nitrotoluene degradation
-2 0 2
LDA Score (log10)

Supplementary Figure 13. Differentially abundant pathways between
Chow and HF diets in C57BL/6J mice (Allegro). LDA analysis of KO
pathways inferred by MA-GenTA MAG abundances shows differentially
abundant pathways.
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Supplementary Figure 14. MA-GenTA as a precise assay. The Allegro and JAX probe pools were used on
a human sample to test the detection reliability of the probes in a complex sample. MAGs shown have
at least 10 probes present at 20.001% relative abundance.



Supplementary Table 2. Pearson Correlation of MA-GenTA vs. mMWGS.
# Probes per MAG Allegro JAX

1 0.23 0.4
2 0.18 0.35
3 0.16 0.52
4 0.1 0.28
5 0.12 0.24
6 0.071 0.1
7 0.048 0.28
8 0.11 0.09
3
9 0.23 0.22
10 0.2 0.69
11 0.84 0.77
12 0.51 0.73
13 0.86 0.74
14 0.87 0.96
15 0.9 0.91
16 0.95 0.85
17 0.93 0.86
18 0.92 0.94
19 0.93 0.92
20 0.97 0.94

Highlighted values: p < 0.05



Supplementary Table 3. PERMANOVA statistics of Bray-Curtis dissimilarity in different sequencing assays.

Experimental Factors ~ df SS MS Pseudo-F R? P

Allegro

Strain/Diet 3 1.6571 0.5536 2.6961 0.2506 0.002997
Residuals 24 49169 0.20487 0.74794

Total 27 6.5740 1

JAX

Strain/Diet 3 3.9962 1.33207 13.629 0.63012 0.000999
Residuals 24 2.3457 0.09774 0.36988

Total 27 6.3419 1

16S

Strain/Diet 3 4,1995 1.39984 19.581 0.70995  0.000999
Residuals 24 1.7157 0.007149 0.29005

Total 27 5.9152 1

mWGS

Strain/Diet 3 1.1884 0.39613 2.0508 0.20405 0.00999
Residuals 24 4.6357 0.19316 0.79595

Total 27 5.8241 1

PERMANOVA tests were performed using Strain and Diet as the group over 1000
permutations.



