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Table 2 Metagenomic data transformations benchmarked.
Method Abbreviation Technique Transformation Correction Rarefacti Suited for richi calculations
Raw sequencing data Seq - None - No Yes
Relative abundance Rel Computational Relative Sequencing depth No No (0:1 range)
Relative microbiome profiling RMP Computational Relative Sequencing depth Yes Yes
Arcsine square root AST Computational Relative Sequencing depth No No (0:1 range)
Centered log ratio CLR Computational Compositional Sequencing depth and compositionality No No (negative values)
Iﬂmula&m.mm.xa.hus’ i CSS Computational  Compositional  Sequencing depth and compositionality No Yﬂwndmx.dm)—l'
Relative log expression RLE Computational Compositional Sequencing depth and compositionality No Yes (rounding data)
Upper quantile uQ Computational Compositional Sequencing depth and compositionality No Yes (rounding data)
Trimmed mean of m-values T™MM Computational Compositional Sequencing depth and compositionality No Yes (rounding data)
ﬁ.mmﬂu;ma.nmamse.r.a!' irwi ios GMPR Computational  Compositional  Sequencing depth and compositionality No b i

ariance-stabilizing transformation VST Computational Compositional Sequencing depth and compositionality No No (negative values)
Quantitative microbiome profiling QMP Experimental Quantitative Sampling depth and microbial load Yes Yes
Absolute count scaling ACS Experimental Quantitative Microbial load No Yes
Methods are categorized based on the technigue applied (s jonal or experimental), the biases targeted (. ing depth, pling depth, compositionality, and/or mi load), the incl of a d izing step, and their projected suitability for richness
estimations. Additionally, for study purposes, methods are broadly labeled as relative, compositional, or quantitative methods.
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Accurate and robust inference of microbial growth dynamics from Necrotizing enterocolitis is preceded by increased gut bacterial
metagenomic sequencing reveals personalized growth rates replication, Klebsiella, and fimbriae-encoding bacteria
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Genome Res. published online January 5, 2022
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Accurate and robust inference of microbial growth dynamics from
metagenomic sequencing reveals personalized growth rates

Tyler A. Joseph, Philippe Chlenski, Aviya Litman, et al.

Genome Res. published online January 5, 2022
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Sci Adv. 2019 Dec; 5(12): eaax5727.
Published online 2019 Dec 11. doi: 10.1126/sciadv.aax5727

Necrotizing enterocolitis is preceded by increased gut bacterial
replication, Klebsiella, and fimbriae-encoding bacteria

Matthew R. Olm,” Nicholas Bhattacharya,? Alexander Crits-Christoph,’ Brian A. Firek,® Robyn Baker,*
Yun S. Song,%®7 Michael J. Morowitz,® and Jillian F. Banfield”-8:%-10."
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PCoA and Variance partition analysis: Replication rates vs Relative
abundances of MAGs
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PCoA and Variance partition analysis: Replication rates vs Relative
abundances of Reference genomes
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PTR estimates showed better association with clinical phenotypes as
compared to relative abundances

Diagnosis - PERMANOVA r2
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Top ten Reference Genomes associated with disease phenotype

PTRs Relative abundances

Gid Taxa i, Diagnosis LGid Taxa Diagnosis
E'ERS473051_14 Lachnospiraceae sp. 0.12 - ERS473051_14 Lachnospiraceae sp. 0.05 :
: X742821.3 Sutterella wadsworthensis 0.10 h ERS473414_25 DTUO89 sp. 0.05 :
LN Kiiay e, Gt L ERSEI72IE A Alstipes Sp. T G
. ERS608495_69 UBA11524sp. 009 : i :ERS608495_69 UBA11524 sp. 0.05
T Rt mairadiny sl T e
,SRS077849_38 Lachnospiraceaesp. . .. .. . . . . . . 0.07 . . X1034346.3  Dielma sp. 0.04
: ERS473414 25 DTUO89 sp. 0.07 : {  X1262951.3  Blautia sp. 0.04
UERS537221 53 Lachnospirasp. | 0.07 {  X59620.57  Lachnospiraceae sp. 0.06
X349741.6 Akkermansia muciniphila 0.06 P _X6659513 Ruminococcus torques 0.04
ERS473219_31 Lachnospiraceae sp. 0.06 §_X7_428_2‘1..?: o Su_tterella \{\{a_lqsu_/orthen_sis_ _ 004

- 4/10 reference genomes were found by both PTR and Relative abundances
which shows significant association to Diagnosis

- For each genome PTRs shows higher variance as compared to relative
abundances
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PCoA: PTRs vs Relative abundances
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MetaPhln relative abundances

A ‘reference set’ of samples was
constructed from non-IBD subjects by
taking all samples

Taxonomy

The dysbiosis score of a given sample
was then defined as the median Bray—
Curtis dissimilarity to this reference
sample set

PCo 2 (6.7%)

Divergent samples were identified —
using a dysbiotic threshold at the 90th
percentile of this score for non-IBD

PCo 1 (8.1%) samples

Jason Lloyd-Price et. Al. 2019, Nature
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Check for
updates

Uniform Manifold Approximation and Projection (UMAP)
Reveals Composite Patterns and Resolves Visualization Artifacts

in Microbiome Data

George Armstrong,®> (’ Cameron Martino,*" Gibraan Rahman,“ Antonio Gonzalez,? Yoshiki Vazquez-Baeza,” Gal Mishne,**
Rob Knight***

2Department of Pediatrics, School of Medicine, University of California, San Diego, California, USA

bCenter for Microbiome Innovation, Jacobs School of Engineering, University of California San Diego, La Jolla, California, USA
<Bioinformatics and Systems Biology Program, University of California, San Diego, California, USA

dHalicioglu Data Science Institute, University of California, San Diego, La Jolla, California, USA

eDepartment of Computer Science and Engineering, University of California, San Diego, La Jolla, California, USA

‘Department of Bioengineering, University of California, San Diego, La Jolla, California, USA
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Unsupervised Clustering — Ref Genomes PTRs
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Microbial states — trajectory analysis (eriteraiypes) _ nomalzton

Summary

* |tis possible to identify informative bacterial features under
the constrains of low prevalence

* |dentified features allow the definition of continuous
enterotypes

Ongoing

* Longitudinal analyses of replication rates (association with
phenotypes/treatments)

* More data (RISK, SPARC-IBD, 1000IBD, population data)
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