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6. Network Explorer

Network analysis of multi-Omics data could enhance the interpretation on the biological sense with a intuitive way from the
system level. The knowledge-based network exploration on the multiple omics data has been implemented since version 4.
module of MetaboAnalyst has added support for data-driven network analysis from Version 5.

Highlights:

Added the Debiased Sparse Partial Correlation (DSPC) algorithm to calculate a partial correlation network from user’s .
uploaded data (Basu et al. 2017).




6.0 Knowledge & Background

Knowledge-driven network

e The general concept of knowledge-driven network is to analyze each set of omics data individually and then map
the significant features (e.g., metabolites, genes) into the context of our knowledge framework in the forms of
networks in order to uncover meaningful links among them, as well as their associations with disease phenotypes
(Zhou et al,, 2020).

Data-driven network

e  However, knowledge-driven approaches are limited due to an insufficient coverage of the metabolome and lack
of knowledge of metabolite-metabolite interactions. Meanwhile, data-driven approaches that permit the
inclusion of unknown compounds can overcome these limitations to construct biologically relevant networks
and even aid in identifying unknown compounds (Basu et al., 2017). Therefore, to alidress concerns in
incomplete knowledge of metabolic networks and infer the putative identity of unknown metabolites, we j

introduce a data-driven network feature in MetaboAnalyst 5.0.



https://pubmed.ncbi.nlm.nih.gov/31953831/
https://pubmed.ncbi.nlm.nih.gov/28137712/

6.1 Start Network Explorer

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Module Overview

Click here to

Input Data Type Available Modules (click on a module to proceed, or scroll down for more details) S a rt

Raw Spectra
pec LC-MS Spectral Processing

(mzML, mzXML or mzData)

MS Peaks

(peak list or int

Functional Analysis Functional Meta-analysis

Annotated Features
. Enrichment Analysis Pathway Analysis Joint-Pathway Analysis Network Analysis
(compound )

Generic Format N Time-series/Two-factor .
i e 1 Statistical Analysis Biomarker Analysis Analysis Statistical Meta-analysis Power Analysis Other Utilities
( o it table f SIS

+ Show R command history







6.2.1 Data Upload Page — list(s)

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis TIP: The Fold change is

optional. The titles of the 2
columns need to start with ‘%'

Choose one of the following options to proceed

Lists of genes/compounds A concentration table

» Processing
Normalization Upload a list of genes (human only) or KEGG orthologs. (optional) with a list of metabolites.

b Metwork

Download Gene list with optional fold changes Compound list with optional fold chang
Exit

#Entrez logFC #KEGG logFC 2
1737 -1.277784317 C00116 1.010972619
83440 -1.034136439 C00565 -0.714283001
9939 -2.231729728 C00033 0.822193121
10911 -1.045657875 C00583 -1.005192252
10690 -0.968308632 C00022 -0.623838569
10010 -0.861541301 C00719 -0.406052491
11224 1.187399591 C05984 -0.390152174
- 63826 -1.405238611 C00207 -0.932835099
Select the specific tag to 11031 0785011172 C00065 0.903658797
- 4190 -1.778774832 C00031 0.548035915
match your data ("Lists of 10762 -2.140715987 C00079 0416744818
" . 10993 -0.925083629 C02632 -0.515041676
genes/compounds N '[hIS 10455 1.732172706 CO0064 -0.497216411
10963 1.177511121 C00114 1.102078837
case). 10282 -1.20754269 CO0073 0.516193785

ID Type:  (Human) Entrez ID 1 KEGGID

Try our example
Click “Submit” to
continue.




6.2.2 Name Mapping

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

View compound name
ID Mapping mapplng Or gene name
mumsmmmmmmmmmmmmﬂamw mappmg by C||Ck|ng the . mSet<-Set0rganisa(sset, “hsa’)

. geneListFiles-“replace with your file
name*

‘Compound Name Mapping Gene Name Mapping . geneList<-readChar(geneListFile, file.

corresponding tabs. e A
For commaon compound names, users can further perform i nelist, "hsa™, "entrez®);
3 clnﬂLilelle-( r!nlicz with_your file

Query Hit name”
| 1 . cmpdlListe.resdChar{capdListFile, file.
coone info(cmpdListFile)Ssize)
. mSete. Perruming:-pahwimusn ca
paList, “hsa®, “kegg*
mSet<. craawiawmﬂesu‘.\fav\eusu:
19. lSet‘ Beluemrksenmapmmsult'ranu

Name mapping
results from user’s
data. Scroll down and

click “Submit” to . Users can also
continue. . download the name

mapping at the bottom
of the tables by
scrolling down the
page and clicking on -&

e the “You can download
oot the result here” link.
Xia Lab @ MeGill_(last updated 2021-01-0%) '
. -‘"




6.2.3 Network Selection

TIP: The KEGG global
metabolic network has been
updated to the latest version
Users can choose a I St s, auit e ol
 option to version is still being provided
network optio for reproducibility with the
® KECGmap(vS) () KEGG map (V4) — explorer the previous version. This option
Users can map metabolites and enzymes/KOs (KEGG Orthologs), and then visually explore the results in the KEGG global metabolic network knowledge_based will be phased out in the

(ko01100). This feature is especially suitable to integrate results from joint metabolomics and metagenomics studies. f t re

Metabolite-Disease Interaction Network n etwork« .
The metabolite-disease interaction network enabies exploration of disease-related metabolites. The associations were obtained from HMDB.
Disease association have been added to HMDB via the Human Metabolome Project’s literature curation team.

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Networks Analysis Options

Network

The gene-metabolite interaction network enables and lion of between i related lites and genes.
The chemical and human gene associations were extracted from STITCH, such that only highly confident interactions are used. Most of
associations in STITCH are based on co-mentions highlighted in PubMed Abstracts including reactions from similar chemical structures and similar
molecular activities.

— In this tutorial, we will mainly demonstrate
The metabolite-metabolite interaction network helps to highlight potential functional relationships between a wide set of annotated metabolites. The u S|ng the "KEGG Global Metabolic

chemical-chemical associations for the metabolites network were extracted from STITCH, such that only highly confident interactions are used. » “ .
Most of associations in STITCH are based on co-mentions highlighted in PubMed Abstracts including reactions from similar chemical structures and N etwo rk an d t h e Gen e- M etabOI ite

similar molecular activities.

- e Interaction Network’. Other parts is
T D G0 e NI e o St on o o o ; - | working with the same mechanism, and will

and target diseases. The network is an i lion of ge - and g di [ ion networks.

E——— be introduced briefly.
Debiased Sparse Partial Correlation (DSPC) algorithm is based on the de-sparsified graphical lasso modeling procedure (Jankova, 2015). Akey
assumption is that the number of true connections among the metabolites is much smaller than the available sample size. DSPC reconstructs a
graphical model and provides partial correlation coefficients and P-values for every pair of metabolic features in the dataset. Thus, DSPC allows
discovering connectivity among large numbers of metabolites using fewer samples (Basu et al., 2017).




> Name check > Set parameter > Network viewer > Download

Fida ] Conpouad name: [ShOW ] Gesesse:[SoW 7| Dovniont: [=Pease Seieci= v Highi @ Topmenubar [t ¢ « » .

v v | Background:| Black v | Pathway nas
Nam lits  Pvalue  (
Glycine, serine and threonit 10 3.69%¢-7
Glycerophospholipid metat 0.0011
Viline, leucine and isolew
Acginine and peol X 0.010
Sphingoli \ 001
G is / Gluconec 0014
ther lipid metabol
G lipid bios§Tih 0.034
\rginine biosyn

Other glycan degradation [
Cay am degradation [
mary bile acid biosynth 0.116 -
Hits (Glycine, serine and (hreonine metabolism)

v ] Natne Exp

The network

T Interactions of genes

and metabolites in
global network

) L-serine/L-thre o -0.92

DS Alanine-glyoxylate transany +1.04. ¥

Xia Lab @ MOl




6.2.5 Highlight Enriched Pathways

1) Switch the background color to white

View style:[KEGG style w| Background: [White v | Pathway name: ]| Compound name:[ Show v | Download: [-Please Select-- v | ll\sNish:D] @
His Poalue Col .

ilycine, scrine and thrconi 10

40e-7

# > Upload > Name check > Set parameter > Networ
KEGG siyle s () Ptwsy s

Hes
serte st 10

K00273 K00827 K00330 K14272

Reaction: 2-Oxoglutarate = Glycine

You can click the link
to get further details
about the compound.

You can double-click
the edges to view the
reaction info.

TIP 1: White background is better
for publication or reports purposes.
Please try to zoom in to find our
more details of the interaction.

Duaatbes -




6.2.6 Download the Network

The customized

Download: (PG image V) le:Nlﬂu %)
maps can be

downloadedas PNG | f; el

- SR or SVG files.

Click the “Set

parameter” link to go

back to the network
selection page.

Right click to
download




6.2.7 Gene-Metabolite Interaction Network

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Networks Analysis Options

KEGG Global Metabolic Network

® KEGG map (V5) KEGG map (V4)
Users can map metabolites and enzymes/KOs (KEGG Orthologs), and then visually explore the results in the KEGG global metaboiic network
(ko01100). This feature is especially suitable to integrate results from joint metabolomics and metagenomics studies.

Di: Network

The metabolite-disease interaction network enables exploration of disease-related metabolites. The associations were obtained from HMDB.
Disease association have been added to HMDB via the Human Metabolome Project's literature curation team.

Gene-Metabolite Interaction Network
The gene-metabolite interaction network enables and f between related and genes.
The chemical and human gene associations were extracted from STITCH, such that only highly confident interactions are used, Most of

associations in STITCH are based on co-mentions highlighted in PubMed Abstracts including reactions from similar chemical structures and similar
molecular activities.

Network
The metabolite-metabolite interaction network heips to highlight potential functional relationships between a wide set of annotated metabolites. The
chemical.chemical associations for the metabolites network were exiracted from STITCH, such that only highly confident interactions are used.
Most of associations in STITCH are based on co-mentions highlighted in PubMed Abstracts including reactions from similar chemical structures and

raction Network
The metabolite-gene-disease interaction network provides a global view of potential functional reiationships between metabolites, connected genes,
and target diseases. The network is an integration of gene-metabolite, metabolite-disease and gene-disease interaction networks.

od Sparse Partial Correlation (DSPC) Network
Debiased Sparse Partial Correlation (DSPC) algorithm is based on the de-sparsified graphical lasso modeling procedure (Jankova, 2015). Akey
assumption s that the number of true connections among the metabolites is much smaller than the avallable sample size. DSPC reconstructs 3
graphical model and provides partial correlation coeflicients and P-values for every pair of metabolic features in the dataset. Thus, DSPC allows
discovering connectivity among large numbers of metabolites using fewer samples (Basu et al,, 2017).

Click the “Gene-
Metabolite Interaction
Network” link.

R Command History rox

1.
2.

Keep collapsed B8 Save
sSet<-InitDatalbjects(“conc”™, “networ
K*, FALSE)
nSet<-SetOrganisa(aSet, *hsa”)

geneListFile<-“replace with your file
nase*

. genelist<-readChar(genelistFile, file.

u.

info(geneListFile)$size)
aSet<-PerforalntegGeneMapping (aSet, ge
nelist, “hsa' “entrez®);
capdListFilec."replace with your file
namse*

capdList<-readChar (capdListFile, file.
info(cmpdListFile)$size)

Set<GethetworkGenchappinghesul tTable
sSet<.PrepareNetworkData(mset) ;




6.2.8 Network Overview

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Network Overview

To generate knowledge-based networks, the s and genes. mapped 1o network 1o create subnetworks containing these
seeds and their direct neighbours (i.e. first-order subnetworks). The procedure often produces one big subnetwork (“continent”) with several smaller ones (Yislands®).

Subnetworks with a1 least 3 nodes are listed below. You can visually explore them in the next step. These can be. as SIF (si

format) files to be explored in other tools (i.e. whnen are 160 big of . YOu £an Use the Network Tools at the bottom 1o
reduce the network size.

Networks Interactions (.SIF)

subnetworkl Download
subnetwon2 Downioad

Click “Proceed’ to
view the network.

You can also refine
the networks by
using the network
tools.

R Command History LAt}

EE @ N e N A wN e

FFF

Keep collapsed 8 save

Set<. InitDatadbjects(*conc’, “networ

. mSete-SetOrganisa(aSet,

geneListiles-"replace i your file_

mu ste-readChar (geneListFile, file.
mfo(mel.lst?lle)s:uel
A ne& ing(mSet, ge

t, .
- CWLIKFIIE‘ reolar.e - with_your_file_

-oo 15t<-reagChar (cmpdlistFile, file.

" info(capdListFile)$size)

;dsﬂ‘ Perlnr!lnleﬂ(n?ﬂawlw[ﬁel cal
st, ")
m5et<-CreateMappingResultTable(nSet)
-seu &mu-um-eneﬂlwlmemunnu
(m5e

-snx Preparewﬂnlmulasen

liﬂ* sear:mewe(-se heno'
lites®, FALSE, B.5)

-sell CreateGraph (aSet)




Node Explorer

@0

WMo

@coxz

P T

LomA

P cxmr2

KB

CkM

Top menu bar

Function Explorer

Path Explorer

Batch Selection




You can sort the node table by
clicking the column header
based on either degree or
betweenness values.

/

If you click on the empty box next
to the ID (e.g., “C00116, Glycerol”),
the network will automatically zoom
into the selected node.

Users can view further details of
the selected node by clicking on
the links in the “Current
Selection” box.




- Indicate the “Query” and
click the “Submit” to
| ~] view:[Topology w| Layout:[-- Specify - | Scope: [ Specify - ~] Download: [~ Speciy — v  Save Vicw for Report  More Options @ perform funCtIonal

\:l < set highlight color for next selestion Function Explorer

. i — enrichment analysis
v

] Name Hits Pvalue Colo
Glycine, scrinc and thre 9 1.27c-8

Select a color to highlight O) Aniie vt 7

(] i H

l:l #f4fF00 / [ valine, leucine and isol. 3

(] clycolysis or Gluconca 5

cancel | choose

() AminoscyltRNA biosy 5
W Creatinine M Ltsctoncd () Glyonylatc and dicarbo 4
| [[] Cysteine and methionin 4
[ Propancate metabolism 3

2.Hydroxybutyric acid (] Aginine biosynthesis 2 . Umulated nodes
O e smmn 1 of ] Downregulated nodes

@ouwr T Croating
| W L-Acgimine

@5 “". | \ ) H iu P'Vll“c Colo

CKM

\ .":" ®
Wowws @047 { GO: - 1.27c-8

' P N A : 0.00001
o/ | \ -
|

.MRM‘CD’“ 000008

Path Explorer

Baich Selection




CcLTC To CDK4

i S Users can use the “Path
Explorer” to find the
shortest path between
any 2 nodes in the
network.

L-Arginine
@senct LA

LPARS
@cxm L

W oo @ cxvrz

M Glycine
@cks

@ cox2
W Chotine

@ crinas
@ Axriaf COKE @ RASSF1




6.2.13 Batch Selection

iew: (Topology V] Lavous: [~ Speciy v| gh ot (S35 = 7] Sove Viewfs Report Mre Oions

LDHA

i
/g =

so;f«»pneoﬁl

ol /
7

W2 Hydroxybutyrc acid

Function Explorer
Path Explorer

Bateh Selection

Enter a list of node IDs or Names (onc per
row):

/ ©roxt
Glycerol Submit
Tip: set a differeat color to see the cflect. You
can also use mouse o perform baich Manual
W Ltictic i Choline selection for dragging purpose only
W Croatinine, %

yal

Users can use the “Batch

Selection” to highlight and

drag a list of nodes for
further analysis.




6.2.14 Metabolite-gene-disease interaction

el v ; B e — L T e e [ S, _ . TIP 1: This module is used to show
—r— the interactions among the

o =M= En = e metabolites and disease within a
= network. Most buttons of this
1 e module is working as the modules
introduced abhove.

] 181500 SCHIZOP 18
] C00062 L-Arginin 16
] CO022 Pyruvic ac 15

77 Omithine 11

] coooss o Pt
] Co0079 " WA ALZHEWER DISEASE
W SCHIZOPHRENIA

] coooss w

=
L]
E-Arginine
a

— | i o TIP 2: The topological
il e ‘ characteristics of different nodes

o . Z can be ranked by click the header

: W< s in the ‘Node Explorer’. Go and read
I ra T A — the FAQs part to find out more

0 3 |Z0MES 0 o about the introduction of topology.

Current Selections

(
(
(
(
(
(
[
(
(
(
(
([
O coosor
[
(
(
(
(
(
(
[
(
(
(
(

Path Explorer
Batch Selection

4 Lab @ McGill_(1sst updated 2021-01-03)



https://www.metaboanalyst.ca/docs/Faqs.xhtml

6.2.15 Metabolite-metabolite interaction

# » Upload » 1D may » Set parameter » Net tistics » Network viewer » Download

Network: [ subnetwork1 v | Background: [ Black View: [Topology | Layout ify - ~| Scope: [-- Specify - | Download: [~ Specify forReport  More Options @

= TIP 1: This module is used to show
[=] Query:[All nods

S Daster [KEGG v st Se the interactions among the

Name  Degree Betweeness Expr.

coie Gt S0 G374 10 L s [Prokn O metabolites within a network. Most
G 12 008 buttons of this module is working
Lot 0[O0 |04 ‘ as the modules introduced above.

L-Arginini 107
L-Serine 106 078
3 L-Methior 95 6148.027
Omithine 93 6969.721
L-Phenyla 80
C00188  L-Threoni 74
€00082 L-Tyrosint 71
CO0114  Choline 68
C00407  L-Isoleuci 56
Betaine
D-Glucos

Creatinine 3

6 Llatica2o
Adenosine 20
ADP 19
Trimethyl: 18
Sodium 18
Oxygen 16
Carbon dit 16

W 4 | Page[1 Jof1s

Current Selections

« Name: Glycerol
« H\

\MDB ID:
. GG COMPOUND: Batch Selection

Path Explorer

Xia Lab @ MoGill (last updated 2021-01-09)




cad: [ Specify — v]

Function Explorer ?]

Query: [All nodes v

Database:| KEGG (G) v | Submit [

(] Name Hits Pvalue Color

Current Selections
Path Explorer ]

Batch Selection

Xia Lab @ MeGill (last updated 2021-01-05)

TIP 1: This module is used to show
the interactions among the
metabolites, genes and diseases
within a network. Most buttons of
this module is working as the
modules introduced above.






6.3.1 Data Upload Page — table(s)

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis TIP1: To create a data-driven

network, users must upload a
concentration table.

Choose one of the following options to proceed

Lists of genes/compounds A concentration table

» Processing

Normalization

(Upload your concentration data (.csv or .txt) TIP2: MetabOAnaIySt now

1.Upload your allows users to use the study

data table and L= - Plesse specty - results from Metabolomics
SpeCify the Data Format: Samples in rows - Submit WorkbenCh directly by Slmp|y

format etc. Data File: Noﬁ\e chosen . prOViding the STUDY ID.

-
( Download from Metabolomics Workbench

1.Input the

Metabolomic > Study ID: | ST001301 Submit
Workbench Study ID
to import the data. ~

Try our test data: TIP3: The data pre-processing
steps, including data integrity
Data Description check, ID standardization, and
@ Concentration table 23 plasma amino acids concentrations from 240 samples measured by GC-MS (Basu S et al.). norma“zation need '[O be

Peak intensity table 200 peak lists from 12 mice spinal cord samples measured by LC-MS (Saghatelian etal ). performed Step by Step'

2. Click "Submit’
to continue.

Submit  €————




6.3.2 Name Mapping Page

MetaboAnalyst 5.0 - from raw spectra to patterns and biological insights

R Command History e

p D ization: Keep collapsed ® Save

. . . N 1. mSet<-InitDataObjects("conc”, “networ
- For enrichment analysis, only well-annotated HMDB compounds (i.e. those in our pathway libraries & metabolite sets) will be mapped. For general-purpose name k", FALSE)
. 2. mSet<-SetOrganism(nSet, "hsa")
« Processing mapping, use Compound ID Conversion tcol in Other Utilities module; 3. nset<.Read, TextData(mset. "Replacing wi
reek not recogni: ul repl nglish n i.e. alpha, th_your file path”, "rows”, “disc”);”

‘Greek alphabets are not recognized, they should be replaced by English names (i.e. alpha, beta) 4. mSet<-CrossReferencing(mSet, “name”):
‘Query names in normal white indicate exact match - marked by "1" in the download file; 5. mSet<-CreateMappingResultTable(mSet)
‘Query names highlighted indicate no exact or unique match - marked by "0” in the downloaded file;
For compound name. you should click the View link to perform approximate search and manually select the correct match if found;
For KEGG ID, it is possible to have multiple hits, you should click the View link to manually select the correct match if found;

Data check

Missing value

Data filter

Data editor
Normalization Query Hit HMDB

§
i
;

» Network Alanine L-Alanine HMDB0000161
Downioad
Exit

g

E |

Sarcosine Sarcosine HM 7.
Glycine Glycine HMDB0000123

Alpha-aminoisobutyric acid 2-Aminoisobutyric acid HMDB0001906

Name mapping are e P
results from user's e e o
data. Scroll down and eonee Lweonwe rapnocsoier

Serine L-Serine HMDB0000187

click “Submit” to - — s
Cco nt | nue. Aspasagine L-Asparagine HMDB0000168

Aspartic acid L-Aspartic acid HMDB0000191.

L-Methionine HMDB0000696

EE B
11111

BEE|

5
i

REEERE

2 I
ol
e
&

B |

o
&
=

4-Hydroxyproline 4-Hydroxyproline HM 17
Glutamic acid L-Glutamic acid HMDB0000148
Phenylalanine L-Phenylalanine HMDB0000159
Glutamine L-Glutamine

Ormithine. Ormithine: HM 4
Lysine L-Lysine HMDB0000182

Histidine L-Histidine HM 77

2

Tyrosine L-Tyrosine HMDB0000158

EHBEEEE]
CEERBEEREEE

B

Tryptophan . HMDB0000929
HMDB0000192
Xia Lab @ McGill (last updated 2020-12.14)

5
=
;




6.3.3 Network Parameters

TIP: If you are using table

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis ) g i
uploading option, DSPC will

be enabled. Otherwise, the
other options will be enabled.

Networks Analysis Options

i
Uploag

~ Processing

KEGG Global Metabolic Network
‘® KEGG map(V5) _ KEGG map (V4)

[Name check] Users can map metabolites and enzymes/KOs (KEGG Orthologs), and then visually explore the results in the KEGG global metabolic network

Missing valug (ko01100). This feature is especially suitable to integrate results from joint metabolomics and metagenomics studies.

Data filter

" Metabolite Disease Interaction Network
Data editor

- The metabolite-dissass interaction natwork enables exploration of disease-related metabolites The associations were obtained from HMDB.

» Network Disease association have been added to HMDB via the Human Metabolome Project’s literature curation team »

Dovnload Gene-Metabolite Interaction Network ° °
Exit X

The gene-metabolite interaction network enables exploration and visualization of interactions between functionally related metabolites and genes.

The chemical and human gene associations were extracted from STITCH, such that enly highly confident interactions are used. Most of

associations in STITCH are based on co-mentions highlighted in PubMed Abstracts including reactions from similar chemical structures and

similar molecular activities.

Metabolite-Metabolite Interaction Network

The metabolite-metabolite interaction network helps to highlight potential functional relationships between a wide set of annotated metabolites.
The chemical-chemical associations for the metabolites network were extracted from STITCH, such that only highly confident interactions are
used. Most of associations in STITCH are based on co-mentions highlighted in PubMed Abstracts including reactions from similar chemical
structures and similar molecular activities.

C | | C k “ D eb i ased Metabolite-Gene-Disease Interaction Network

. The metabolite-gene-disease interaction network provides a global view of potential functional relationships between metabolites, connected
sparse Partlal genes, and target diseases. The network is an integration of gene-metabolite, metabolite-disease and gene-dizease interaction netwerks.

COrreIation Debiased Sparse Partial Correl PC) Network

n Debiased Sparse Partial Correlation (DSPC) algorithm is based on the de-sparsified graphical lasso modeling procedure (Jankova. 2015). A key
Network 10 create assumption is that the number of true connections among the metabolites is much smaller than the available sample size. DSPC reconstrucs a

h k graphical model and provides partial correlation coefficients and P-values for every pair of metabolic features in the dataset. Thus, DSPC allows
t e n etW Or . discovering connectivity among large numbers of metabolites using fewer samples (Basu et al., 2017).




fii
~ Processing
Missing valus
Data filter
Data editor
»+ Network
Download
Exit

6.3.4 Network Overview

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Network Overview

In the Debiased Sparse Partial Correlation (DSPC) network (Basu et al. 2017), the nodes are input metabolites, while the edges represent the association measures. For
better visualization, the default DSPC network only shows the top correlations (edges) based on their p-value rankings (top 20% when the total number of edges is less

than 1000 or the top 100 edges when the total number of edges greater than 1000).

Subnetworks with at least 3 nodes are listed below. You can visually explore them in the next step. These subnetworks can be downloaded as SIF (simple interaction

format) files to be explored in other tools (i.e. Cytoscape). When the netwarks are too big or complex for visualization, you can use the Network Tools at the bottom to

reduce the network size.

Networks Edges

Interactions (.SIF)

Correlation Filter

subnetwork1 52 22

© Proceed

Download

Network Tools: @

Reset Network

Click “Proceed’ to
view the DSPC
network.

Specify significance cutoff for correlation

P-value cutoff:

Based on ® Rawpval _ Adj p-val

Specify ranges for correlation coefficients

Negative [-1,0]:

Correlation
Filter

Between -1.0 and 0.0
Positive [0, 1]
Between 0.0 and 1.0

Optional filters to
customize the
network can be

found here.




Perform enrichment

6.3.5 Network View analysis on

# » Ugload » Qata Check » Nomalization » Set parameter » Network Statistics » Network viewer » Download

selected nodes
here.

Network: [ 1v]

| Black

v| View:[Topology | Layout:|-- Specify --

v| Dowaload: - Specify — V| Ssve View for Report ,\xm%e l

NodrExplorer

€ Search @ Delete [
O Name  Degree Betweensss Expr

C00123 Lencine 7
€00407 Isoleusine 7
CO0065 Serine 7
[ co01s52 Asparagim 7
C00064  Glutamine 7
CO0135 Histidine 7
CO0041 Alnine 6
CO0IS3 Valine 6
C00047 Lymne 6
C03665  Alpha-ami §
4Hydrox 5

77 Omithine 5

37 Glycine 4

Threonime 4

O0000000000o

2 Tyrosine 4
25 Ghutamic: 4
78 Tryprophs 4
[[) co014s Prolime 3
() CO0213 Sarcosine 2
() Co0049 Aspertica 2
() C00079 Phenylala 1
[ €00073, Methionin 1

3136014
2261046
21.53698
33.1619

348342

2668189
2068099
10.46944
6282684
1522143
4683009

0

from user’s

uploaded data

table.

Node information

BoO+tesn0020M

T

Select network style

Edge: Lencine, Isoleucine

Double-click on the
edge to view the
edge info.

Xia Lab @ McGAll (1ast updated 2021-01-08)

. Function Explorer
| Query: | All nodes v

:[KEGG | Submit [ Save

. | Name Hus  P-value Color
View edge colors through the | seecimanem s s

] Valine, leucine and isoleuc 4 0.000001

‘More Options” menu. Blue | i emiss  coen

Arginine biosynthesis 4 0.000024

edges represent negative e e
correlations while red edges |/ e st oo

] Phenylalanine, tyrosinean 2 0.00107

represent positive correlations. | sseseesia s o

] Asginine and proline metal 4 0.00145

[) D-GluummeandD-glwaz2  0.00263
| () Nmogeamebolisn 2 000263
| 0 Ghasthicoe menbotizm 3 000592
| () Phenylalanive metsbolism 2 0.00762
| [ Valice, leocine sodisolesc 3 0014

| (7] Putothensteand Coabior2  0.0269
| ) bes-Alsmioe mebolismn 2 00324

e

Weighted network 7

visualization of the first

subnetwork. The thicker ‘
the edge, the stronger &A
the correlation between

the features.

lorer [7]

T

|« «




6.3.6 DSPC in Statistical Analysis module

TIP: You can do DSPC
analysis from network
analysis module or statistics
module.

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Select an analysis path to explore :

Univariate Analysis
~* Processing

- ; Fold Change Analysis T-tests Volcano plot

‘One-way Analysis of Variance (ANOVA)
Pre-process

- ; Comelation Heatmaps Pattern Search| Correlation Networks (DSPC)
Missing value -

Data filter i Chemometrics Analysis
Data editor

i atial Least SouaresDiscrminant s Users can also perform

Exit

Download ! Orthogonal Partial Least Squa-rs - Discriminant Analysis (erthoPLS-DA) D S P C n etWO rk ana |yS IS

Feature tdentifcation in the Statistical
Analysis module.

Cluster Analysis

Hierarchical Clustering: Dendrogram Heatmaps

Partitional Clustering: K-means Self Organizing Map {SOM)
Classification & Feature Selection

Random Forest

‘Support Vector Machine (SVM)




6.4 Result Downloading

MetaboAnalyst 5.0 - user-friendly, end-to-end metabolomics data analysis

Download Results & Start New Journey

- Please download the results (tables and images) from the Results Download tab below. The Download.zip contains all the files in your home directory. You can alse

generate a PDF analysis report using the button. Finally, you can continue to explore other compatible mod sing the Start New Journey tab.
~ Processing

- H Results Download Start New Journey

Missing value

Data filter Generate Report .‘
Data editor

Download zip networkanalyst_0 json

Rhistory.R data_normalized csv

Click the “Generate date_processed csy dats_orginsLcsv
Report’ to download a otg_node st csv otg_edge st csv
pdf report summarizing nods izl cav natm_0_<pi72.png
your analysis. peme ey snomceliZens

Logout




If you have any questions please read thro




