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(1) PhyloMint

Phylogenetically-adjusted Metabolic Interaction indices
Complementarity Index (Ml;mpiementarity)
Competition Index (Ml;ompetition)
[Recommended: RMT, Z-score]

(1) SMETANA

species metabolic interaction analysis

Metabolic Interaction Potential (MIP)
Metabolic Resource Overlap (MRO)
[Recommended: Z-score]

(1l1) Metabolic Distance (pFBA)
Parsimonious Flux Balance Analysis

Metabolic Distance (MD)
[Recommended: RMT, Z-score]
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METABOLIC MODELINGS (TESTING)

Build metabolic models

Find interactions bewteen

models

Construct metabolic network\

Analyze metabolic network

Visualize PTM network Microbe-Metabolite network visualization (Galaxy Version Beta 1.0) ¥ Favorite - i

PhyloMint PTMs Result (.txt)

O O D 96: RMT chi square result of example.txt - =

+ Execute

Metabolic Modeling Network function: Get Potentially Transferable Metabolites (PTMs)

[bigg_models_metabolites.txt] Download from http://bigg.ucsd.edu/data_access. It provided the namespace of all bigg collected
metabolite ids.

[get_PTM.py] Modified on the base of https://github.com/mgtools/PhyloMint/blob/master/lib/BuildGraphNetX.py because our results

are also from this tool.
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Build meta bolic models CarveMe (Gap-filling) (Testing) Genome-scale metabolic model reconstruction (Gap-filling) < Favorite + Options
(Galaxy Version CarveMe Release 1.5.2)

Prokka (Testing) Rapid prokaryotic

. Prokka Predicted Protein Sequences (Zipped, .zip)
genome annotation

O O 53: Prokka_faa.zip v | B
CarveMe (Testing) Genome-scale

metabolic model reconstruction Source of Media Compositions Library

CarveMe's pre-built library of media compositions v

CarveMe (Gap-filling)(Testing)
Genome-scale metabolic model
reconstruction (Gap-filling) LB

Growth Medium for Gap-filling

CarveMe provides with a very small pre-built library of media compositions. You can specify multiple media names by separate
them with comma, e.g. LB,M9.

CarveMe Release 1.5.2

DIII-

—EB ¢ AR ERIE TR

CarveMe is a python-based tool for genome-scale metabolic model reconstruction.

7‘53%1 . Pro kka% El E}ﬁiﬁl\u About self-provided media library
;'i:g%z : CarVEMeMg@GSM M CarveMe currently supports 5 pre-built libraries of media compositions:

LB (Lysogeny broth)

LB-02 (Lysogeny broth, anaerobic)

« M9 (Minimal M9 medium)

¢ M9-02 (Minimal M9 medium, anaerobic)

M9-glyc (Minimal M9 medium, glycerol as carbon source)
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PHYLOMINT

brvoaenatcaty sves | PPylOMint B2 | PhyloMint PTMAYIR A/

quantification of competition and
cooperation between microbial

species PhyloMInt PTM Find Potentially Transferablle Metabolites (Galaxy Version Beta 1.0)

% Favorite ~ Options
IPhyloMInt PTM Find Potentially

Transferablle Metabolites Zipped CarveMe Models (.zip)
reate PhyloMInt Matrix 0O 0 | 55: CarveMe_models.zip =
(Competition and
omplementarity) Create PhyloMInt Result (txt)
PhyloMInt matrix )
SRR B (] 57: PhyloMInt_result.txt v =

ICreate Community List Create S M ETA NAome File Extension
i

nput file for SMETANA

xml (Extensible Markup Language) v
ISMETANA Global SMETANA (Global

Mode) MaxCC

Iterative SMETANA Global
SMETANA (Global Mode, iterative)

SMETANA Detailed SMETANA Must be equal to the value set in PhyloMInt!

(Detailed Mode)
Iterative SMETANA Detailed

SMETANA (Detailed Mode, iterative)

5

. Metabolic Modeling Network function: Get Potentially Transferable Metabolites (PTMs)
reate SMETANA Matrix Convert

MIP/MRO results to adjacent [bigg_models_metabolites.txt] Download from http://bigg.ucsd.edu/data_access. It provided the namespace of all bigg collected
matrices metabolite ids.

METABOLIC DISTANCE . . ) . .
+_[get_PTM.py] Modified on the base of https://github.com/mgtools/PhyloMint/blob/master/lib/BuildGraphNetX.py because our results

Metabolic Distance Calculates /T—%-I%;J'EE % are also from this tool.

metabolic dissimilarity
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Random Matrix Theory (cutoff, Kolmogorov-Smirnov test) RMT cutoff determination using
Kolmogorov-Smirnov test (Galaxy Version 1.1.0)

v¢ Favorite ~ Options

Construct metabolic network Adjacent Matrix(txt)

. 0O D DO 96: RMT chi square result of example.txt v =
Random Matrix Theory (cutoff) To

e {5 FHKolmogorov-Smirnovi&IE FIRMT /5%

Random Matrix Theory (cutoff, Using Random Matrix Theory (RMT) with Kolmogorov-Smirnov test

Kolmogorov-Smlrnov teSt) RMT Notice your distance matrix must follow the form provided below:
cutoff determination using

Species_Apple Species_Bravo Species_Candy Species_Dancing Species_ET

Kolmogorov-Smirnov test Species_Apple 1 0.03862660944206009  0.29545454545454547  ©.2553191489361702 0.2696629213483146
Species_Bravo  0.03862660944206009 1 0.2839506172839506 0.25  0.25301204819277107
Z-Score Outlier Detection Species_Candy  ©.29545454545454547  @.2839506172839506 1 0.05660377358490566  0.04716981132075472
- Species_Dancing ©.2553191489361702 0.25  0.05660377358490566 1 0.038834951456310676
Standard and modified Z-score for Species_ET 0.2696629213483146 0.25301204819277107  0.04716981132075472  0.038834951456310676 1

outlier detection

Construct Network Adjacent
Matrix Use RMT cutoff to generate Z-Score Outlier Detection Standard and modified Z-score for outlier detec'uon (Galaxy Version Favorife

adjacent network 100) %%—Z-score*ﬁ;}\] 15 E/j H leﬂ{gﬁ% ;-% f

Adjacent Matrix (tabular file)

O 0 D 96: RMT chi square result of example.txt v B

Standard or modified Z-score

Modified Z-score v
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Analyze metabolic network

Global Network Properties and
Individual Nodes' Centrality

Module separation and module
hubs Modularization and Z-P result
for module hubs

Integrate Node Attribute Put node
centrality, modularity and annotation

into one table %‘éﬁ-i = ;‘2

Network Intersection Find shared
edges and nodes between two
networks

Visualize PTM network Microbe-
Metabolite network visualization

Metabolic distance heatmap
Visualize metabolic distance

(A) Lactobacillus plantarum WCFS1 (B)

0.00 115.59 157.18 132.08|116.17  110.24

L-Homoserine

11559 0.00 |157.31 103.30| 72.19 | 96.23

Enterococcus faecalis OG1RF

D-Glutamate 157.18 157.31| 0.00 161.48139.19 169.09
Escherichia coli LF82
L-Serine
D-Serine
132.08 103.30 161.48. 0.00 |111.75 122.82
Ornithine
L_Gitrulline 116.17 | 72.19 |139.19 111.75 0.00 | 90.25
110.24 | 96.23 1 169.09 122.82| 90.25 @ 0.00
L-Aspartate
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