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 Requirements | Registration | Log in
* Upload your dataset | Construct the network | Download matrixes

* Analyze the networks
* Global Network Properties | Individual Nodes Centrality
= Module Separation and Modularity
* Simple Network Plot | Output for the Cytoscape

» Use Cytoscape to Visualize Network
o Prepare files | Import files | Select style | Layout | Manual adjustment
o Node color | Node size | Node label | Edge color | Edge size
o Edge transparency | Edge label | Exportimage | Save session

* Fit Power-Law Models | Randomize the network
» Relationship with Environmental traits | Module-EigenGene Analysis
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Data requirements

« Sample number: better 2 8
* Remember fewer samples lead to less reliable correlation coefficients.

 Taxa number: qualified taxa > 50 and < 2000

= ‘Qualified taxa’ mean taxa detected in more than a certain number of
samples

o MENAP default setting is 50% of samples (see ‘majority’ in ‘construct network’ step)
= If too few, not recommend to use MENAP.
* If too many, consider denoising the data or ask the maintainer for help.

Current maintainers: Daliang Ning (ningdaliang@ou.edu)
Yajiao Wang (Yajiao.\Wang-1@ou.edu)
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Registration

* http://lieg4.rccc.ou.edu/menalregister.cqi

“ C m A Notsecure  jegd.rccc.ou.edu/mena/register.cgi

MEN.

Molecular Ec

&« 2 [ M Not secure  jagd recc.ouedu/mena)

"MENA
| M’ Molecular Ecological

Login required

L

User Name: |

Password:

[ submit

New user please regn(erﬂwre F

Please ensure you visit from new address: hitp:/iegd.rocc.ou.edu'mena

Please provide your information:

* Do NOT use any special symbol {e.g. # $ @) or space in your user name.

** [f vou forget your password, please contact Dalang (nmgdahang @ou edu) to reset

Your name (Last, First):

Your institute:

Your prefered account: Please use letters and digits only. No symbols such as "@". " ",

Your email: | |

Your password:

[T know this web-program is for research purpose only

Notice: Recently, our register error syvstem becomes too sensitive to unstable internet connection. If you get soi
password'' as username and pwd to login. If still not work, ask maintainer (ningdaliang(@ou.edu) for help.

Back to Outline
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Registration

* http://ieg4.rccc.ou.edu/menalregister.cqi

* ‘Your preferred account’ will be your ‘User Name’

* Please use letters and digits only. No symbols such as "@", " ", etc. Please do not use
your email address.

* To ensure no conflict with other users, you may need to use a relatively complex
account name. Adding time code like 202410061815 can be a good option.

= Example username: MUS202410061815a

* Unexpected Error message

* |[f you get some warning like "this email or username has been used" but you are sure it
has not, just go ahead to use what you input to "Your prefered account” and "Your
password" as username and password to login http://ieg4.rccc.ou.edu/mena/

* For any problem, you can always ask the maintainer for help.

Back to Outline
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Log in main page
* http://ieg4.rccc.ou.edu/mena

* Once log in, you can see the Three Steps and Recommended
References

&« C m M Mot secure  iegd.rccc.ou.edu/mena/main.cgi * ) & @

 MENA =

w Molecular Ecological Network A e

Dear Daliang, welcome to MENAP (login with another account)

The Molecular Ecological Network Analyses Pipeline (MENAP)

Upload vour dataset

Construct the network

Zhou Deng et al,_ mBio 2010, Zhou Deng et al_ mBio 2011, and Xiao et al PNAS 2022 as references.

Analvze the networks

Maintainer: Daliang Ning (mingdaliang@ou edu). Yajiao Wang (vajiao.wang-1.edu)

Search datazets and networks

Programer: Ye Deng (dengve@ou.edu)

] 3 -
Start date: June 2010 Back to Outline

Tutorial and example dataset
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Upload your dataset (1)

Main

Upload your dataset

Upload vour dataset Your data file:
Choose File | No file chosen
Construct the network
|

The uploaded file must be tab-devided text file and its format should be as same as below (blank data

LA ]
*
mEE FEREEEEE

Analvze the networks cells are allowed).

BE
-
-4 Search datasets and ID Samplel  Sample2 SampleN
. olecular cColo — 12345 damll  dawl? datalN
Tutonal and example dataset 123456 datall data22 dara2N
54321 data31 data32 data3N
Dear Daliang, welcome to MENAP (login with another acco
Please give a descriptive name to your dalaset‘ | (need to be complex enough and

The Molecular Ecological Network Anal i i e
-

Attention:

(1) The upload file size could not exceed 30Mb.

(2) Currently we can not support Mac generated text file. Please switch to Windows or Linux system to
generate your text file.

(3) DO NOT use pure number (e g 10) as dataset name.

(4) Do Not use any blank space or symbols or begin with number in vour sample name, taxa name (e.g. OTU

Upload vour dataset

The I'\-'IEKAP iS s Ed fo mﬂd&l_ at; ID), or dataset name. Better only letters or letters plus numbers.
. ° (5) Leave all "zero" (undetectable) cells as blank (empty) cells. Do NOT include any space in the empty cells.
mEtagEﬂDmm datanT.'S: f.g. GEDC Please remove ghost taxa (e.g. OTUs) which are not detected in any sample, unless you have strong rationale

Construct the network

Zhou_ DE‘ng et ﬂ]._ mElo EEI]_El_ Q to keep them.

(6) Make the minimum observed value close to but no less than 1. Negative value is not allowed. Do some
transformation which would not change correlation coefficient, e.g. multiply the whole matrix by a constant.

Maintainer: Daliang Ning (ning:

S Eﬂ.'[':h datasets Ei.ﬂd ﬂ-E'TWOI’kH Reason and Selution for "500 error':

- . 1) Address: ensure you are using http-//ieg4 recc ou edu/mena’ instead of the old address
Programer: Ye Deng (dengye(@« itt)p 1129.15.40 240 mena)

(2) Browser: test an example dataset from Tutorial and example dataset If it does not work, it is usually

browser compatibility 1ssue. Please try 360 browser, 1f Firefox. Chrome. or [E does not work. Some users
Stﬂrt date: JUI].E 2':' 1 D solved the problem by changing to another computer. We feel sorry that Mac can be incompatible now.

(3) Format: if the example dataset works but vours failed, it is usually format issue. Please carefully read the

"Attention" above and check vour file.

Analyze the networks

Tutornial and example dataset

If it still doesn't work, please feel free to contact the maintainers (naijia xiao@ou.edu). Please include vour
username, email, and experiment name in vour email; if vou have constructed multiple networks with the
same name, please include your network construction time as well.

Back to Outline




Upload your dataset (2)

OTU or ASV table or Gene (normalized) abundance table
Tab delimited txt file

‘Please give a descriptive name to your dataset’ the name needs to be complex enough to
ensure uniqgueness

" e.g., UserA20241006DataC

Do Not use any blank space or symbols or begin with number in your sample name, taxa
name (e.g. OTU ID), or dataset name. Better only letters or letters plus numbers.

= Good ID examples: OTU1246 SampA453
= Bad ID examples: 1246 OTU 1246 453A 453 A Samp A 453

Leave all "zero" (undetectable) cells as blank (empty) cells. Do NOT include any space in the
empty cells.

Please remove ghost taxa (e.g. OTUs) which are not detected in any sample, unless you have
strong rationale to keep them.

Make the minimum observed value close to but no less than 1. Negative value is not allowed.

» |f your data have value <1 or negative values, do some linear transformation which would not change
correlation coefficient, e.g., multiply by a constant to bring all observed numbers 21

Back to Outline




Construct the network (1)

Main

Select Dataset

search by: | date v | |
order by: | date ~| [descending v | | submit |

Please select a dataset to construct Molecular Ecological Network (MEN)

Dear Daliang, welcome to MENAP (login with anot

: User Experiment name Upload time File name N::::::lz:f N“::::: of
The Molecular Ecological Network 5 _ 20240922 _
@ | Daliang warmtest2409224 18-49-31 warming-34 txt 14 976
O | Daliang M120d20240723a 2?28412?553 M12p0.txt 8 550
Upload yeur dataset The MENAI ’
pyrosequenc
Construct the networ 2022 as refe
Analvze the networks Maintainer:
Search datazets and networks Programer:
Tutorial and example datazet Start date: .

Back to Outline




Main = Select dataset

Settings of MEN construction

10

Construct the network (2)

Majority: Only keep the genes/OTUs with i1 total 14 samples

O Keep blank

L. O Fill with [0.01

Missing data: ; i _ _ ;

@® Only fill with |0.01 | in blanks with paired valid values

(U Fill with ten Nearest Neighbors (Troyanskaya et al. 2001, Bioinformatics)

® Centered log-ratio transform (CLR, see a summary by Dr. Tolosana-Delgado here
T § tion: recommended for compositional data).

ranstormation: = Logarithm transformation (recommended for non-compositional data)
(O No transformation
Data Preparation @® Pearson Correlation Coefficient (recommended)

O Mutual Information

. ] 6% d? R § .

() Spearman's Rho using re=1— i (depreciated)| where gy, T2y 1s the rank

n(n? —1)

of the raw score, d; = rg(X;) — rg(¥;) is the difference, and n 1sYhe number of
Similarity observations
matrix:

Settings of RMT Calculation order:

(Random Matrix
Theory)

Scan speed:

O Spearman’s Rho using 5, — Prayry = w

Crgy Trgy
O Pearson correlation in time-series (allow time point lagging) (sampbes with
biological replicates which must upload a sample description file click here)
(O Pearson correlation in time-series (allow time point lagging) (the sampl
already followed time-series and without biological replicates)

® Decrease the cutoff from top
O Increase the cutoff from

O From to with step {can't loop more than 50 times)

® Regress Poisson distribution only(quicker)
(O Regress GOE and Poisson (slower)

You can change this number. Recommend to
use 50% - 80% of the total sample number,
or a number you can well justify.

Recommend to use this option. You may
change the fill-with’ number, but it must be
lower than the minimum observed number,
but not so low that it can lead to false
correlation. Default is 0.01, assuming the
minimum observed number is 1.

This is recommended, to mitigate the
‘compositional data’ effect on correlation
estimation. If your data is not compositional,
e.g., absolute abundance data, try other
options.

DO NOT use this Spearman option. Use the
next one if you want to use Spearman.

Back to Outline




Construct the network (3)

When the page does not show ‘You can refresh
this page ...”, DO NOT close or refresh the page,

MENA

Molecular Ecolos

Main > Select dataset

Doing RMT-based modeling [S85RiRases ]

You can refresh this page or go to Main->search to check the process.

11

When waiting, you can right-click ‘Main’ - ‘open link in new

Tab’, then in a new Tab, click ‘Search datasets and networks’
to check progress

Dear Daliang, welcome to MENAP (login with anot

The Molecular Ecological Network

Upload your dataset NAT

Copy link address

Construct the network
Get image descriptions from Google >

Analyze the networks
nspect Search datasets and network: mer:
Tutorial and example dataset Start date: .

|4

Once the ‘Status’ shows ‘done’, you may refresh the original
page, or click on the ‘Name’ of the dataset.

Datasets Summary

Click here go to networks summary,

search by: | date v H H submit ‘
No Name Time #G o Status
1 |warmingtest202411232 2024-11-23 10:45:21 14 228 Z“ﬁfl';’g:j missing fill=fill_paired(0.0100); logarithm=c: |,
2 |warmtest240922A 2024-09-22 18:49:48 14 228 maont

imilarity=p

i meitr—A - o,
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Construct the network (4)

E— ‘RMT cutoffs based on GBD function’ is more
RMT-based modeling has been done on "warmingtest20241123a'" dataset. recommende‘d nOW', Thec‘)retlca’”y’ any number
Please choose a cutoff according to the results below for similarity matrix to construct the network. between the upper and Iower Values Can be
Cutoff Chi-square test on Poisson distribution p value used aS a gOOd CUtOﬁ.
0550 167978 0.000 * If you only construct one network for your
0.880 70216 0.172 . ‘ y
0570 SHIE 0720 project, please use the ‘best’ value;
0860 | 12251 | o153 « If you will compare several different
0.850 65.037 0.306 . . ,
0540 67.063 0248 networks, you better get this range (‘upper
0.830 66.426 0.265 ‘ y .
05820 109416 0.000 to ‘lower’) for each network first, then use a
o8 | D85 L o1 | cutoff value which can fall into this range for
0.790 G181 0364 every network. Then, by using the same
| 0.780 | 74.178 | 0103 |
570 Lot o3 cutoff value, those networks can be more
0.760 86.087 0.015 Com pa ra b | e .
0.750 95.784 0.002
0.740 124 967 0.000
. o iDIRECT’ is recommended to remove the
0.030 123 438 0.000 I:I p=0.001 P . y . .
0.020 127.558 0000 || ]p>001 indirect associations, to make the result
Looto | L1413 | 0000 ]| [E-005 ] network only include ‘direct’ associations.
GBD-based RMT cutoffs for "warmingtest20241123a Pearson Correlation txt": upper=0.8 best=0.77 lower=0.75
¥ Use iDIRECT to remove indirect relationships? Hover for more I/ A If you Selected ﬁiDIRECT’ Once but Want to
The cutoff: |0. efau onstruct the networ o y
folf (180 el | Condncihenehert try not to use ‘iDIRECT’, you need to upload
Raw similarity matrix: download (Only the upper-right triangle of the full matrix_ It contains no OTU ID.) . . .
Condense.d OTU t:lble:. download (OTU ID in the same order as the correlation matrix) your flle agaln Wlth another name.
Custom similarity matrix: upload

DacCk to Outline




13

Construct the network (5)

Main > Select dataset

RMT-based modeling has been done on "warmingtest20241123a'" dataset.

Please choose a cutoff according to the results below for similarity matrix to construct the network.

This is from our old algorithm, NOT
recommended any more, which did not work
for a few datasets.

Cutoff Chi-square test on Poisson distribution p value
0.890 167.978 0.000
0.880 70.216 0.172
0.870 53215 0.720
0.860 || 72.251 | 0133
0.850 65.037 0.306
0.840 67.063 0.248
0.830 66.426 0.265
0.820 109.416 0.000
| 0.810 | 69.285 | 0193 |
0.800 63.660 0.349
0.790 63.187 0.364
| 0.780 | 74.178 | 0103 |
0.770 81.031 0.037
0.760 86.087 0.015
0.750 95.784 0.002
0.740 124.967 0.000
0.030 123.438 0.000 |||[J[p=0.001
0.020 127.558 0.000 |||[Jjp=0.01
0.010 || 118 413 [ 0.000 J|[ J[p=0.05 |

GBD-based RMT cutoffs for "warmingtest20241123a Pearson Correlation txt": upper=0.8 best=0.77 lower=0.7

Use iDIRECT to remove indirect relationships? Hover for more

Here, the default value is from our old
algorithm, NOT recommended any more.
Please consider using the GBD-based RMT
cutoffs as described on previous page.

The cutoff: |0.730 (default) || Construct the network |

Raw similarity matrix:
Condensed OTU table:

Custom similarity matrix: upload

download (Only the upper-right triangle of the full matrix_ It contains no OTU ID.)
download (OTU ID in the same order as the correlation matrix)

Back to Outline
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Construct the network (6)

Main > Select dataset
RMT-based modeling has been done on "warmingtest20241123a'" dataset. RaV\‘/ Slmlla_rlt_y matrlx t,he upper-rlght trlangle Of
Please choose a cutoff according to the results below for similarity matrix to construct the network. the aSSOCIatlon matrlx before applylng any

Cutoff Chi-square test on Poisson distribution p value CUtOff’ Where the taxa IDS are nOt InC|Uded bUt

0890 167978 0.000 in the exact order as the taxa IDs in the

0.880 70216 0172 . ,

0.870 53215 0.720 condensed OTU table’.

0.860 || 72.251 | 0133

0.850 65.037 0306 .

0840 67.063 0238 Condensed OTU table: the community

0.830 66426 0265 oy . .

0820 109416 2,000 composition matrix, each row is a taxon, each
| 0.810 | 69.285 | 0193 | i i

m e e f:olgmp |’s a sample, after applying t_he

0.790 53187 0364 majority’ filter and data transformation.

| 0.780 | 74.178 | 0103 |

0.770 81.031 0037

0.760 86.087 0.015

0.750 95784 0.002

0.740 124 967 0.000

This is where you may upload a similarity

0.030 123 438 0.000 | |[p=0.001 . o . .

0.020 127.558 0.000 || [ ]jp>001 matrix (aSSC)Clatlon matrlx) which results from

0010 | s 413 [ o000 J[Tp-005 ] your own algorithm that is not available in
GBD-based RMT cutoffs for "warmingtest20241123a Pearson Correlation txt": upper=0.8 best=0.77 lower=0.75 M E N AP-
Use iDIRECT to remove indirect relationships? Hover for more A Remember to fO”OW the format reCIUirement_

The cutoff: |0.730 (default) || Construct the network |

Raw similarity matrix: download (Only the upper-right triangle of the full matrix_ It contains no OTU ID.)
Condensed OTU table: download (OTU ID in the same order as the correlation matrix)
[ Cusfom simfarify mairix: upload [

Back to Outline
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Construct the network (7)

GBD-based EMT cutoffs for "warmingtest20241123a Pearson Correlation txt”: upper=0_8 best=0.77 lower=0.75

Use iDIRECT to remove indirect relationships? Hover for more

Revise the cutoff
. Th toff: |0.77 Construct th twork
according to GBD- ® cutoft:| [ Constructthe ne ‘"@
based RMT cutoffs. Raw simi \matrix: download (Only the upper-right triangle of matrix. It contains no OTU ID)
TU table: download (OTU ID in the same order as the correlation matrix)
arity matrix: upload

See notes in the
previous slide .

The number of nodes: 120 A_rough summary will Sh9W,
The number of links: 163 it is good to go to the Main page

The average path: 4.558 and start next step.
E square of power-law: 0.924

Back to Outline
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Download matrixes (1)

 Download correlation/similarity matrix and condensed OTU table
= First, ‘Search datasets and networks’ -> select the dataset

Datasets Summary

Click here go to networks summary
Dear Daliang, welcome to MENAP (login with anot search by: [date "H/ — | [ submit |

3 No [N: #Sample #Ge Setti S
The Molecular Ecological Network o [Name / ’ = e ——
1 wa.rmi.ngfeleO241123aL 45:21 14 228 majority="7, missing fill=fill_paired(0.0100). logarithm=c. |,
< similarity=pce:
2 |warmtest240922A V20240022 18.4948 14 228 majority=7; missing fill=fill paired(0.0100); logarithm=c: | .
e similarity=pce:
FE T PN ithn—n-
Upload vour dataset The MENA]
pyrosequend
Construct the network 2022 as refe
Analvze the networks aintainer
Search datasets and networks Programers;
Tutornal and example dataset Start date: |

Back to Outline
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Download matrixes (2)

 Download the similarity matrix and condensed OTU table

= ‘Condensed OTU table’

o the OTU/ASV/gene table after applying ‘majority’ rule, i.e., without taxa detected in too few
samples.

» ‘Raw similarity matrix’
o the pairwise correlation coefficients, but those with absolute values lower than the default

cutoff are set to zero. If you need all the values, contact the administrator and provide your
user name and the dataset name.

o The file has only upper-right triangle values of the full matrix and no ID (but the rows are in
the same order as the condensed OTU table)

* An example R code to transform the data file to a full matrix
http://ieg4.rccc.ou.edu/MENA/download/MENA.similarity.matrix.convert.r.txt

GBD-bazsed EMT cutoffs for "warmingtest20241123a Pearson Correlation txt”: upper=0.8 best=0_77 lower=0.73 nght_cl ick ‘download’ and ‘Save link
Use iDIRECT to remove indirect relationships? Hover for more as .. _’ tO dOWﬂIOad the tableS_
The cutoff: | 077 | | Construct the network |

Raw similarity matrix: download (Only the upper-right triangle of the full matrix_ It contains no OTU ID )
Condensed OTU table: download (OTU ID in the same order as the correlation matrix)
MCUStom sumilarity matrix:  upload

Back to Outline




Analyze the networks

Please run the tools one by one from top to bottom,
except the ‘randomize the network ..."” which is time

Dear Daliang, welcome to MENAP (login with anot

The Molecular Ecological Network

consuming and can be run at the last.

Upload vour dataset

Construct the network

Analyze the networks

Search dataszets and networkes

Tutorial and example dataset

The MENA]
pyrosequend
2022 as refe
Maintainer

Programerj

Start date: |

Network analyses

Upload vour dataset
Construct the network
Analyze the networks
Search darasets and nenworks

Tutonal and example dataset

You had better run the following analyses one by one from top to bottom. But you may do "Randomize the network structure” at last, as it can be
time consuming

Network reports

9 Global Network properties

.
/

-— Individual nodes' centrality

.ﬁ Module Separation and modularity calculation

Network visualization

/74

S

Simple network plot (un-cditable)

Output for the Cytoscape software visualization

Network statistics

'- ) Fit three power-law models (regular power law, exponential law and truncated power law)
NLRTY
i | " Randomize the network structure and then calculate network properties (Updated: Modularity values from
‘ ‘ *‘ ; random networks have been added.)
Calculate Gene/OTU significances (GS) with environmental traits and then use Mantel test to check the
correlations between GS and network connectivity
4y
; i o Module-EigenGene analyses

18
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Global Network Properties

Network reports

Global Network properties

[ ]
./
e

o/ \

.ﬁ Module Separation and modularity caleulation

Individual nodes' centrality

Select Network to do global_property

search by: [ date v | ‘

order by: [date v| [descending v | | submit ‘

lease select a Molecular Ecological Network (MEN)

. L RMT .
/ User Experiment name Construction time threshold # nodes # links
\h Daliang warmingtest20241123a 2024-11-23 11:29:18 0.7700 120 163
[} Daliang M120d20240723a 2024-07-23 18:26:40 0.9000 136 110

‘@

19

If the dataset is very big, you may need to

wait for some hours.

Network global properties

This is vour first time to run parameter calculations on warmingtest20241123a at (.77 threshold. It will take a few minutes. ..

Network Indexes warmingtest20241123a(0.77)
Total nodes 120
Total links 163

R square of power-law 0.924
Average degree (avgK) 2717
Average clustering coefficient (avgCC) 0.001
Average path distance ({GD) 4558
Geodesic efficiency (E) 0278
Harmonic geodesic distance (HD) 3602
Maximal degree 19
Nodes with max degree OTU1094
Centralization of degree (CD) 0.139
Maximal betweenness 1485.297
Nodes with max betweenness OTU1094
Centralization of betweenness (CB) 0.193
Maximal stress centrality 11108
Nodes with max stress centrality OTU1094
Centralization of stress centrality (CS) 1.434
Maximal eigenvector centrality 0.413
Nodes with max eigenvector centrality 0OTU1094
Centralization of eigenvector centrality (CE) 0.369
Density (D) 0.023
Reciprocity 1
Transitivity (Trans) 0.004
Connectedness (Con) 0.653
Efficiency 0.977
Hierarchy 0
Lubness 1

Copy paste the table to a spreadsheet

Back to Outline
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Individual Nodes Centrality (node attributes)

Network reports .
P Network nodes' centrality indexes
Clobal Network Pl‘ﬂpEl’tiES Node Name node.degree node.betw node.stress/node.evcent|Clustering. Coefficient
OTU1 10 641.712 6278 0.266 0
0TU1006 8 373.113 4306 0.204 0
0TU1033 1 0 0 0 0
0TU1035 1 0 0 0.023 0
. . . 0OTU1060 3 33451 214 0.028 0
Individual nodes' centrality OTU1068 3 ) 3 0 0
0OTU107 1 0 0 0.005 0
0TU1076 2 59287 668 0.051 0
0TU1088 5 376.834 2956 0.002 0
0OTU1094 19 1485297 | 11108 0412 0.003
Module Separation and modularity caleulation T N T o T -
OTU783 1 0 0 0.000 0
OTUS% 4 23.081 258 0.096 0
0TUS98 2 0.84 7 0.070 0
0TU% 1 0 0 1.324e-05 0
You can download this table here. and then open it in Excel.
Open link in new tab
Open link in new window
Cpen link in incognito window
Select Network to do individual_property Open ink a3 ,
search by: [date | | | Save link as...
order by: [date v| [descending v| | submit | Copy link address
ease select a Molecular Ecological Network (MEN) Get image descriptions from Google >
/ User Experiment name Construction time ﬂlibsiTnI d # nodes # links Inspect
\6) Daliang warmingtest20241123a 2024-11-23 11:29:18 0.7700 120 163
2024-07-23 18:26:40 0.9000 136 110 I 1 J 2 J 1 e
Right-click ‘here’ and ‘Save link as ...

Back to Outline
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Module Separation and Modularity

Main -> Analysis

Settings of module separation
Network reports g P
Summary of your data:
. Experiment name|warmingtest20241123a

Global Network properties Threshold 077
# nodes 120
# links 163

L ]
.\lll'lr ® greedy modularity optimization @
. . s ' .
.__-T—;.' & Individual nodes' centrality . Ot e
.‘ -
. O leading eigenvector of the community matrix @
@® Calculate Z and P values for all nodes @
. » . Other options:

Module Separation and modularity caleulation O Caleulate ZP values and plot them into a scatter plot

Main —> Analysis

Network module separation and modularity calculation

Select Network to do modularity

This is vour first time to run parameter calculations on warmingtest20241123a at 0.77 threshold. It will take a few minutes. .

#module: 14
search by: [date v | modularity: 0.615
- = No D No. module| Zi Pi

order by: [date v| [descendingv| | submit | : >~ ortl 3 Toalos

2 OTU1006 3 0.079|0.718
ease select a Molecular Ecological Network (MEN) . . . .
1 1 -0.691) 0
RMT
/ User Experiment name Construction time threshold # nodes # links You can download Aere, and then open it in Excel.
) Daliang warmingtest20241123a 2024-11-23 11:29:18 0.7700 120 163
Daliang M120d20240723a 2024-07-23 18:26:40 0.9000 136 110 ng ht_CIICk ‘here’ and ‘Save ||nk aS )

ﬁ to download the table.

Bac Outline
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Simple network plot (un-editable)

seder Network visualization The simple plot of network
-
sam-n
- . ;
sSia Simple network plot (un-editable)
L The figure:
BEE
LR ]
LN
-
Output for the Cytoscape software visualization i
:.I '6 I: £ - e ‘-.
*
Select Network to do Simple_plot
search by: [date vl | | |
order by: [date ~| [descending v| | submit | -
ease select a Molecular Ecological Network (MEN) . . . .
i This is a quick overview of the network.
User Experiment name Construction time # nodes # links
/ threshold
—® Daliang warmingtest20241123a 2024-11-23 11:29:18 0.7700 120 163
0 Daliang M120420240723a 2024-07-23 18:26:40 0.9000 136 110

Back to Outline
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Output for the Cytoscape software visualization

Network visualization

Simple network plot (un-editable)

Output for the Cytoscape software visualization

)

Output the files for the Cytoscape visualization

Select Network to do Cytoscape_preparation The network file download here

search by: [date vl | | The node attribute file download here
order by: [date ~| [descending v| | submit |

The edge attribute file download here

ease select a Molecular Ecological Network (MEN) *The Cytoscape software can be downloaded here. Its online tutorial 1s here.

/ User Experiment name Construction time thfei:::l d # nodes # links . . . . A .
——® Daliang warmingtest20241123a 2024-11-23 11:29:18 0.7700 120 163 RI g ht-Cl ICk eaCh fl Ie | I n k a nd Save I In k
@] Daliang M120d20240723a 2024-07-23 18:26:40 0.9000 136 110 y
as ..." to download the table.

Back to Outline
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Use Cytoscape to visualize your network

 Download and install Cytoscape
* https://cytoscape.org/

* Check the online tutorial from Cytoscape
= https://github.com/cytoscape/cytoscape-tutorials/wiki

* Below is a simple example
* Using Cytoscape 3.10.3

Back to Outline



https://cytoscape.org/
https://cytoscape.org/
https://github.com/cytoscape/cytoscape-tutorials/wiki
https://github.com/cytoscape/cytoscape-tutorials/wiki
https://github.com/cytoscape/cytoscape-tutorials/wiki
https://github.com/cytoscape/cytoscape-tutorials/wiki

25

Use Cytoscape: prepare your files

« Download files from MENAP function ‘Output for the Cytoscape software visualization’

Output the files for the Cytoscape visualization

Mame Date modified Type Size
The network file download here |J warmingtest20241123a 0.77 edge_attributetet  11/23/2024 1242 PR Text Document SKE
The node atéribute file download here |J warmingtest20241123a 0.77 node_attributetet 11/23/2024 1248 PR Text Document 2 KB
|j warmingtest20241123a 0.77.sif 11/23/2024 12:43 PM SIF File 4 KB

The edge attribute file download here

*The Cytoscape software can be downloaded here. Tts online tutorial 1s here.

Use Excel to edit the “...node_attribute.txt’ or “...edge_attribute.txt’ if you want to add more attributes
to show in the network figure.
For example, add the phylum information

A B C D E F G H J K
1 |Mame node.degr node. betw node. stre: node. evce Clustering Mo. modu Zi Pi Phylum
2 |DTU1 10 641.7128 6278 0.266659 0 2 1.224745 0.54 Firmicutes
3 |0TU1006 8 373.1139 4306 0.204756 0 3 0.079057 0.71875 Bacteroidetes
4 |0OTU1033 1 0 0 0 0 12 0 0 Actinobacteria
5 |0TU1035 1 0 0 0.023869 0 0 -0.87706 0 Protecbacteria
& |OTU1060 3 33.45186 214 0.028578 0 0 0 0.444444 Verrucomicrobia
7 0OTUl06S 2 2 2 0 0 6 1 0 Fusobacteria
8 |OTU107 1 0 0 0.005383 0 1 -0.69109 0 Cyanobacteria
g |OTU107G 2 58.258701 668 0.051311 0 1 -0.69109 0.5 Firmicutes
10 |OTUL058 5 376.8343 2956 0.002985 0 4 2.183063 0 Firmicutes
11 |0TU1094 19 1485.297 11108 0.412735 0.005848 2 3.265986 0.592798 Firmicutes




Use Cytoscape: import data files (1)

* Import the network file “...sif’

-

. Session: New Session

26

& N .
“ Session: New Session File Edit View Select Layout Apps '_I'uuls Help
File Edit View Select Layout Apps Tools Help RSt
Open Recent Session
t. ¢ oo -
d:) = @ Save Session Ctrl+5
[ Save Session As...  Ctrh+Shift=5
— Wl (] - Close Session
5
= 5 i . New Network
ample Sessions:
g &rch terms for NDEx... Q pl O R
v Impert MNetwork from NDE:x. .
ﬁ & Export Network from File... Crl+L 4
s B ) Network from URL... Ctrl+ Shift+L
W Print...
%‘ £ Quit ChileGt Network from Public Databases... Alt+L
~ ! £ Table from File...
=] Table from URL...
T ; . ) © Table from Public Databases..  Alt=T
= Affinity Purification Import & Save g
[
g Styles from File..
g - i
%, Network file to load X
Look in: Cytoscape v 2 eE- . - o - e o .
. Session: Naw Session - o x
. D warmingtest20241123a (.77 edge_attributetxt File Edit View Seect Layout Apps Teok Help
@ 5] warmingtest20241123a 0.7 node_attributetct = =R tc E [og oS} o B [ ——— Ae0
Recent Items | = ek v - . - - o =
: L T N—— -
i T - Enter szanch Q . g | -
v ~ 10t 1 Netwers sstorten -] -y - -
& v w4325 0. TR 1 % T
Desktop { o [ morrnglest20a4125% 0,776 153
- -
Documents
'; -
@ - .
This PC B =
sqg m— -
‘ HH warnglesti4 L1 0, B < W@ " - -
# File name: warmingtest20241123a 0.77.sif
Network Fies of type: | all Files v Cancel

Back to Outline
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1 H J H [ . Data Table file: T ®
» Import the ‘...node_attribute.txt’ file — —
- © warrningtesta0241173s 0,77 e

R&EIL!B (| warmingtest202411232 0775
5. Session: New Session
File Edit View 3Select Layout Apps Tools Help Omidhp

+, ¥ Q ~

Cocuments
= MNetwork ¥ B ¢ - . %, Impert Columns From Table X ‘
5 ¥ - Enter search terms for NDE e
e — a To selected networks only
v A 1 of 1 Netwol Lo @ s Where to Import Table Data: | To selected networks only

Metwark. ~
» v warmingtest20241123a 0.77.sif 1 el = SEmRIEmTE
2 NNl armingtest20 2411233 0. 77.sif] Select All
{ [ ] warmingtest20241123a 0,77.sif 120 163

OR

&, Session: New Session Key Column for Networks: | shared name ~
File Edit View Select Layout Apps Tocls Help

Import as ‘Node Table Columns’

Import Data as: | iNode Table Columns

Case Sensitive Key Values:

Open Session... Ctrl+0 Q Q @ c
Open Recent Session >
) = rPreview
Save Session Ctrd+S
Save Session As..  Ctrl+Shift-S Q Click on & column to edit it. Select None
Close Session peiwork selecied o
! &, Name Ll [3 node.degree Ll [Z] node.betw L] [3 node.stress Ll [3 node.evcent "
Mew Network > F 120 163
oTu1 10 541,.7127543 5278 0,266658875 A
Lujpes G e B IEE 0TU1006 8 373.113922 4306 0.204755737
Export > Metwaork from File... 0TU1033 1 i i [i]
: Network from URN. 0TU1035 1 0 0 0.023869161
b s Nebwork from P 0TU1060 3 33.45186162 214 0.028578256
Quit cui+Q E— 0TU1068 2 2 2 0
|- Table from File... 0TU107 1 0 o 0.00538259
0TU1076 2 59.28700585 668 0.051310845 v
Table from URL.. < ;s
w© Table from Public Databases... Alt+T
2
a y Advanced Options...
g Styles from File...
+0
oo

" Back to Outline
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Use Cytoscape: import data files (3)

| %, Data Table file

.edge_attribute.txt’ file

= warmingtest20241123a
Recent Ttems _] warmingtest20241123a 0.77.5if

node_stiribute bt

4. Session: Mew Session
File Edit View Select Layout Apps Tools Help Desktop
4+, + ~
. Metwork O &% = N
5
H .
g (_f)- Enter search terms for NDEX... Q ‘
v A 1 of 1 Netwo Fo Ui
v w warmingtest20241123a 0. 77.sif 1 "
z <] f 120 163 @ e
£ [ ] B3 warmingtest20241123a 0.77.5i
~, Lt Flesof tyoe: |l Rles

wearminglest20241123a 0,77 edge_stiribute.

%, Import Columns From Table

To selected networks only

O R rTarget Table Data
Where to Import Table Data: To selected networks onl
rSelect Networks
N L R varmingtest20241123a 0. 77.sif]

¥, Session: New Session
File Edit View Select Layout Apps Tools Help

Open Session... Ctrls O Gl Gl @l 3

Open Recent Session

(= [

Save Session Ctrl+5

Save Session As..  Cid+Shiftss Q Import Data as: | Edge Table Calumns

Close Session tiars selected L4 Key Column for Networks: | shared name ~

! Case Sensitive Key Values:

Mew Nebwork » 12

Import ¥ Metwork from NDEx... Preview

Export > Metwork from File...

Network from URbe., Click on a column to edit it.

Print... Cte+P

Quit cva e U RE 8, OTU1 rp) OTUT153 = -1.000 4
E Table from File... OTU1 (np) OTU1722 = -1.000
B Table from URL... OTU1 (np) 0TU1980 = -1.000

0OTU1 (np) OTU253 = -1.000

® Table from Public Databases... AT 0TU1 (np) OTU263 = -1.000
-1
Ll 0TU1 (np) OTU2880 = -1.000
3 Styles from File... 0TU1 (np) OTU3507 = -1.000
8 OTU1 (np) OTU4330 = -1.000

Select Al

Edge Table Columns

0TU1 (np) OTU51 = -1.000
0TU1 (np) OTUS876 = -1.000

Select None

Advanced Options...

Click ‘Advanced Options’

cel

Import - Advanced Options X

~File Impart Options
Delimiter: [] | {comma)

[ ; (semicolon)

[] spacE

[]TaB
Other: |=

Others: =

Decimal separator: @) _ (det)

O  (comma)
() other:

[ Use first line as column names

Unselect
‘use first
line as
column
names’

Start Import Row: 15

Ignare Lines Starting With:

Back to Outline
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Use oscape: select style

%, Session: Mew Session

File Edit View Select Layout Apps Tools Help

> A LY QQQ o « Select ‘Style’ > ‘Sample 1’

e Style » B 5%
5
E | =
= — ~
v Tar Thrgk -
¥
2z BioPAX
& < ]
\ %, Session: New Session - o *
@ . < !File Edt View Select Layout Apps Tools Help
. Teegat Source I
z o B R b0 G‘l Q @ o EE Erter search term, .. T 7]
= < b ¢ 23] . wr
> BioPAX_SIF Curved .| st w
; i} 2 samper -
]
-5 Sauce - > 5 . N L.
= T tamm £ Y J" @.00(9 Gﬂb More Propertiss. .. w L. .- N
£ - - - - -
E % . Barder Paint < . A S
default default black i ~ - - )
0.0 Border Width ¢ e
] ot .
= ' _“\I ¢ T D Fill Color < X L .
& \Z () > SRS
o NS < Li] A W
L g - X
&8 Directed Gradient1 < z Image/Chrt 1 ¢ .- ¥t
— e — g - > -
. sure 1 . - ..
e . T = L el ¢ - [V
ul < a . Label Color ¢ e e e e
Marguee Minimal H +o ) + + + + @
Taarre ¢ — es 10 Label Font Size ¢
— s o) - <
(O O0— '© o :
___ (.___) () F. 250 sze <
. . - 0| a
2 \77.5¢
: s S . warmingtest20241123a 0. 77,5 . o S
Nested Network Style Ripple L —
Source
e | " o

Samplel Sample2

fuw Layout Tools

Node Edge Network BB Column
B3 command Line

Back to Outline
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Use Cytoscape: layout

%, Session: Mew Session
File Edit View Select Layout Apps Tools Help
BfE : You m lore diff tl t opti
< B A = ° Ou may expilore dirrerent layout options
Clear All Edge Bends . ,
g s - Here th mple sh by modul
'g Sample1 Layout Tools = ere e exa p e S OWS group y O u e
. E ample |
9 T v @}‘ &éﬁ Qé' Settings...
. o W &
= . : 2 Apply Preferred Layout F5 "
#om =
.*‘ ~, Copycat Layout
- <
Lok - Grid Layout 4, Session: New Session - o %
: & bl - . < File Edt View Select Layout Apps Tools Help
: ierarchical Layou
» + + - oy
L Enter search term... ias
Circular Layout r B B < | @ Q @ ~ EE = @ b 0
& = Shie v 0O -
g Stacked Node Layout < E Sammpled . =
E =
Attribute Circle Layout ¥ v 0;."‘ #(a @q“‘ e ¥
i Attribute Grid Layout » . § . Border Paint <
H
E Prefuse Force Directed Layout ’ b 0.0 Border Width <
v
§ Degree Sorted Circle Layout < - D Fil Color <l .
> - F . § - -
;g Prefuse Force Directed OpenCL Layout >k ) S o e SR
Group Attributes Layout 4 (none) % Image/Chart 1 <
Ed ighted Fi directed (BioL t > shared name : o
25.0 ge-weighted Force directed (BioLayout) B
Edge-weigh i » name - Label <
ge-weighted Spring Embedded Layout — &
255 selected E . Label Color <
Compound Spring Embedder (CoSE)
L — node.degree a8 10 Label Font Size <
Inverted Self-Organizing Map Layout node.betw B sh
Fit Custom Graph O e ¢
node.stress ) Size <
Install yFiles Circular Layout ’ .
Lock node width 2 2 2 node.evcent HH B warmingtest20241123a 0.77.sif E {:' & @ oy IA “ ok <
i i H 255 Transparency < P Eo] ]
Install yFiles Hierarchic Layout
Clustering.Coefficient
Install yFiles Hierarchic Layout Selected Nodes
Mo. module
Install yFiles Organic Layout
Zi
= Install yFiles Orthogonal Layout o
E Install yFiles Radial Layout
2 Phylum
E' Install yFiles Tree Layout OTUT (Ap) OTUSE76
wd  node Edge Networl Install yFiles Orthogonal Edge Router OTLI1006 (np) OTU14211
ATLANNE fne) ATIINEDT
Command Line Install yFiles Organic Edge Router
& = .
Back to Outline
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Use Cytoscape: manual adjustment of layout

g - To select nodes and edges, hold ‘Ctrl’ and use mouse drag (hold down left mouse button and drag) to select.
% Selected nodes will become yellow, and selected edges will become red.

## - Move mouse above one of the nodes you want to move, then hold down left mouse and move.

MY - Click any other position will deselect the nodes and edges.

_:g:f: » Repeatedly select nodes/edges and move to adjust the layout.

Back to Outline
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Use Cytoscape: Node color

File Edit View Select Layout Apps Tools Help

> BRA 4

xSt

E Sample1

; &£

v -
Qo"" of Q*Q* More Properties. ..

- [ ] Border Paint

Y
0.0 Border Width

@

L . Fil Color

-
Column

g Mapping Type

g

=

w

] Image/Chart 1

a

2

+0

oo

1} Label

. Label Color
10 Label Font Size
O shooe
250 Size
255 Transparency
[ Fit Custom Graphics to node
[#] Lock node width and height

2

=

El

3

L
ode Edge Network B Column
B command Line

L 3 =

H P Type here to search

QA Q <

Clustering. Coefficent
name
Mo, module
node, betw
node. degres
node. eveent
node.stress
& Phyium

o * You may explore node color by other
File Edit View Select Layout Apps Tools Help different attributesl
> 5B 4 QaQw 2

o 5o- * Here the example shows node color

. ' by phylum information.

> 5
J', @‘Q‘a slq’ More Propesties. .. ¥ A

. Border Faint <

0.0 Border Width <

& shle =8 Network

Fil Color v

T Fiber
[

‘assthrough Mapping - - - T . -

E Annotation

%, Session: Mew Session . "

File Edit View Select Layout Apps Tools Help -

© BB Lt QQQ0 2 RN T e S iy

Style v O 52 = N

[ seife] n
é

& &
0“" ‘;@? @\Q More Properties. .. ¥

. Border Paint <

Border Width <
0.0

D E Fill Color w - - . - - -

Column

o5 Network

B

& Style

T Filter

Mapping Type

Actinobacteria I R:65 G: 171 B:93 - #41AB5D
Bacteroidetes I R:54 G: 144 B: 192 - #3690C0

m Annotation

Cyanobacteria I R:2359 G: 101 B: 72 - #EF6548
Firmicutes [ R: 140 G: 150 B: 198 - #8C96CE

Fusobacteria I R 140 G: 107 B: 177 - #3C6BB1

3; App Store

Protecbacteria I R:247 G: 104 B: 161 - #F753A1

Verrucomicrobia []R:253 G:187 B:132 - #FDBB34

Back to Outline
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Use Cytoscape: Node size

* You may explore node size by ey
other attributes. o e P
» Here the example shows node con
. Mapping Type 2
size by node degree. _— .
Transparency '_F'asstt-lrw Mapping hJ 1.0000
4. Session: New Session 258 Dou ble - — 7

File Edit View Select Layout Apps Tools Help

> sl LY QaaQa 2z click

node.degree

= St ¥ [= I € Positions and Values

2 | sampe1 - =

2 Handle Position: = Set Min and Max... Add
Y| & a‘fa &

& ¥ & More Properties. .. ¥ A Mode Size: =

o

= . Border Paint £ —

v
> 00 Border Width < 25y m Siz= v Cancel
E Cal

i it Fill Color 4 cumn

[ Mapping Type

i) E

e

s

= m hart 1 <

2 ae/c Current Mapping i

E o ode Size X
= a

100 1900
i Label <

. H & E o
& i I

o . Label Color <

g

o
+0
2 10 < = Double

Node Size

&y Pleasety

= : | 9 click
Double click . = "

Clustering. Coefficent
1.0000
& [
o0 —

Mapping Type Clustering. Coefficent
name
Mo, module
node. betw
5', node.degree
node.eveent
node, stress
Phylum

node.degree

255 Transparency

Edit Handle Positions and Values

Handle Position: Set Min and Max... Add

Fit Custom Graphics to node
Mode Size:

[ Lock node width and height




Node size setting result

. Session: New Session

File Edit View S5elect Layout Apps Tools Help

Use Cytoscape: Node size

> BR YL AaQQ

v Style

=]

= Sample1

[}

=
v £ &

‘1\9 & More Properties. ..

o

= Border Paint
v

i Border Width

= .s ’

o HH Fill Color

-

c

=

B Image/Chart 1
2

[=

<

.

v ) Label

=

2z . Label Color

o

<
+0
oo 10 Label Font Size

O o
25.0 m Size

Column
Mapping Type
1000
Current Mapping
i}
1M

13.00

i

Mode Table

warmingtest20241123a 0.77.sif

Enter =

® *9 ° ® [ B 2 ° .Q L 3 e
o ® ® .O ..
® @® L3 \ °
e ® ® o Y@
. ey ‘ ».. Py : w [ o -.-
. . . - SRR
. ....-. . @ ™ hd —‘ .
L y . ) -

.—.‘ ..'.m..
L] &5 L) . ]
L W ! s
a & - L . B
o A e @ i@
@ ® e e @
Y ® ’". o .
e g @ c..
& L 2 L 2 @ @ Lo
° ® 1 ¢ @
. - & L s
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%, Session: New Session

File Edit View Select Layout Apps Tools

35

Use Cytoscape: Remove node labels

Help

Usually, the node labels are not necessary.

4. Session; Mew Session

File Edit View Select Layout Apps Tools Help

> BA LY QAQAQ

i~ Style v
5
= Samplel
1]
=
¥ &L :
¥ ‘h‘ e More Properties. ..
o
= . Border Paint
]
0.0 Border Width
Z .
I D 111 Fill Color
(=
c
-]
k] Image/Chart 1
2
=
=
..
w > Label
k]
2 Column
S
+o | Mapping Type
oo

. Label Calor

10 Label Font Size
O Shape

250 ] Size

255 Transparency

Fit Custom Graphics to node

Lock node width and height

name

o

~
L=

> =R YL QAQQ

™ Style »

g

z Samplel

]

=

v & & s .
& oF More Properties. ..

o

i . Border Paint

w

e
0.0 Border Width

= .

= D HH Fill Color

-

c

=

= Image/Chart 1

2

£

<

o . Label

o

7| Column

&

+0 Mapping Type

oo

. Label Color

10 Label Font Size
O Shape

250 ] Size

255 Transparency

Fit Custom Graphics to node

Lock node width and height

>

REEEN 0% .
=N,
0 . .‘....
B
.o.-.-. ‘..'-.

Back to Outline
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Use Cytoscape: Edge color

* You may explore edge color by other attributes.
* Here the example shows edge color by positive vs negative correlation.

%, Session: New Session

File Edit View Select Layout Apps Tools Help

T File Edit View Select Layout Apps Tools Help
- ~
U aa BRI B > R LY QQQ
L swe o= < @3
5
£ | Samplel » =
] = Style O % = PP .. °,
LA £ | Samplei v = ® ° o
& o P More Properties. ., £ = ® L L ] .
]
& . . coler e v 0:‘«"? @&ﬁ «Qé‘ More Properties ¥ A : i ..
~ B A o °
Column
= o] O o o
& | Mapping Type - . Color (Unselected) e
fid interaction { e . - ... Ly '\" ..
L nams Column 2
. selected ® L4 . .
E » Label shared interaction o  Mapping Type :
E . Label Calor shared name ""_; Continuous Mapping . : ® & Py
' o ) Iy
B 10 Label Fant Size N Lobel Passthrough Mapping g by : ol
c : abel T
Eo— i Line Type ¢ 'a% r e . . .
2 ST < ° 9
< None Source Arrow Shape < . 1
s . ® P
oo o ® .
0
I o - [
Hane Target Armow Shape <
4, Session: New Session 4 e . L
i . . .
File Edit View Select Layout Apps Tools Help L] b @
255 Transparency < B + + Q Q @
1.0 Width < d} = 4 @ .
dge color to arrows = Style O 5 -
o
£ Samplel v =
=
v & &£ 8 :
o o ) More Properties... ¥ R
I
UZ“ . E Color (Unselected) v
~—— h) Column
E Mapping Type
2 : 1.0 B R:65 G:117 B: 180 - £457584
3 1.0 I R:215 G:48 B:39 - #D73027
=
- [ =
wll  Mode Edge Metwork HE Column S o
3
B command Line -
- e

%, Session: Mew Session

Back to Outline
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Use Cytoscape: Edge size

% Session: New Session

. N » o i
File Edit View Select Layout Apps Tools Help 4 Session: New Session

(‘b b B h tﬁ a Gl G‘l S File Edit View Select Layout Apps Tools Help
Style 0O & - Cﬁ = B 2 tm a a @ S

=
(=]
= Sample1 v =
g pl - Style « O s -
=]
h's \S c‘a & = | Sample1 v | =
o ‘1\9 .31“ More Properties. .. £ z
2 vy & s
%‘ . i Color {Unselected) < Q*'-" @a Q«Q More Properties. .. W
E -n
> i Label < z . HH Color (Unselected) <
3 b .
T . Label Color { ) Label <
> 3
10 Label Font Size < T . Label Color <
5 ol
B ||=—I &f Line Type < 10 Label Font Size <
E c
z = s
None Source Arrow Shape < m — Line Type <
2
=
<
[i] [ Source Arrow Shape ¢
L]
2
A
g Lid ] L
= =]
+0 A
00 None Target Arrow Shape < =% 0
<
+0
[i] 00 Nome Target Arrow Shape 4
255 Transparency < o
— —e *+—
1.0 Width < 255 Transparency <
Edge color to arrows 50 Width <
Edge Width Edge color to arrows

Enter a number greater than 0.0:

Conce

Outline
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Use Cytoscape: Edge transparenc

 If you want to make the edge color lighter, you can decrease the value for transparency

File Edit View Select Layout Apps Tools Help

> BRA L QRAQ <

%, Session: New Session

File Edit WView Select Layout Apps Tools Help

" Style * 0O 2 = + 3
=] ~a
: = > BB Q QQ
£ Sample 1 v = Cz} 4 m "’
=
v @)\ ﬁ.'fﬁ Qb‘. = Style ¥ O s =
= More Properties... ¥ [+
o 5 = z Sample1 v =
o [7]
ot 1] = .. (N ]
Z . I Color (Unselected) 4 v . éﬁ . i ® ._ ° * °
\ 0'.’@} @ﬂ qub More Properties... ¥ ® » P !
i Label < . . Ve @ s
a I e
= %‘ . HH Color (Unselected) < L .
= . Label Color 4 ~ L o .‘..
¥ - . .
> i Label < - . .'. } ® o o |
10 Label Font Size < _ L o 3 S Y
(7] \ A
H s . Label Color < > : )
= ™ . ¥y, " 3
Jg — Line Type < - " = 3 ° Q' AP Y
é . - . 10 Label Font Size < 2 P o -9 o\ e
Nene ource Arrow Shape = Y ( I
- . et . Al o S . & @
0 I el H ine Type [ S 4 [ ] ¥ . 5 "y ]
w = = = L] J
=1 = L L] .
2 None Source Arrow Shape < g @ e &
2 o
L+
+0 o i} ] ® ° P
00 Nene Target Arrow Shape =
= 0 ® L ]
o
o g . .
+0
00 None Target Arrow Shape
255 Transparency 5
1]
5.0 width
100 Transparency
Edge color to arrows
50 Width

Edge Transparency

Enter a whole number between 0 and 255:

100|

Cancel

Edge color to arrows

Back to Outline
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Use Cytoscape: Remove edge label

%, Session: New Session

File Edit View Select Layout Apps Tools Help

Usually, the edge labels are not necessary.

> BRA Wk AQAQ

v Style *
=}
z | Samplel v |
[}
2
v & £ ¢ _
ot ‘:\& &t More Properties...
o
%‘ EH Color (Unselected)
i Label
£ column
w
= | Mapping Type
[ =
=]
i
g Label Color
<
Label Font Size
v
G ||| — i Line Type
w
g
=< Hone Source Arrow Shape
+0
oo
None Target Arrow Shape
100 Transparency
50 Width

Edge color to arrows
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%, Session: New Session

File Edit View Select Layout Apps
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<~ &R
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5
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More Properties...
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Source Arrow Shape

Target Arrow Shape
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Edge color to arrows

... ...
® le

[ ]

.
. .
[ ]

™ °
L ]

[ L ]

.. ® e .. .‘.. * ...

.-'-__'-!': <

@ XM LNV | \\®
.-0'. .. ®e .L.

Back to Outline




40

Use Cytoscape: Export image

% Session: Mew Session

File Edit View Select Layout Apps Tools Help

Open Session... . Ctrl+0 > a Q @
o Recommend format: SVG

Save Session Ctrl+S Export File Format: | SWG (*.svg) w | "
Save Session As.. Ctrl+Shift+5

%, Export Network as Image % f

Q

Save Image as: [boxLab\CCL\MEMAPYD _Tutorials\Cytoscapewarmingtest20241123a 0.77.sif.svg Browse...

Cloze Session - ¥ A -
L
New Network , < Export text as font: i
¥
Import > v Hide Labels: [ ]
Export > Metwork to NDEx...
. , Cancel
Print... Ctrl+P Network to File...
Chuit Ctrl+0 MNetwork to Image... T
.IE( - Label Color MNetwork to Web Page... <
)
B 10 Label Font Size Table to File... <
=
& ke Styles to File.. Y
.% Column
+0
00 Mapping Type

Outline




41

Use Cytoscape: Save session

- _ -
5. Save Session as: x

L Session: C\Users\DaliangDropboxiLab\CCLAMENAPYW_Tutorials\Cytoscape) Save in: Cytoscape v & eem- H
File Edit View Select Layout Apps Tools Help

Open Session... Ctrl+O (a Q @ : :& » warmingtesth.cys

i »
Open Recent Sessicn - Recent Tiems ;
Save Session Ctrl+5 I
- \

Save Sessiand —4rl+ Shift+5

Close Session Desktop

MNew MNetwork ¥

=

Import 3 Documents

Export * !

Print... Ctrl+P This PC

Quit Ctrl+Q
.cE: - Label Color = @ File name: warmingtesta|
= !

Netwark Files of type: | Cytoscape 3 Session (=.cys, *.tmpcys) W Cancel
L - L 1Y 1%

Back to Outline
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Fit three power-law models

Main —> Analysis
i Power Law models fitting
Network statistics
; ' ' | Fit three power-law models (regular power law, exponential law and
y truncated power law)
; it ;* 'i
{ \ ’f Randomize the network structure and then calculate network properties s |
Q ‘ * ’ 5 (Updated: Modularity values from random networks have been added.) 2z
Calculate Gene/OTU significances (GS) with environmental traits and then use -
Mantel test to check the correlations between GS and network connectivity e =
& @
b ¢ o
x L Module-EigenGene analyses @]
‘ T T T T T
1 2 5 10 20
kK
Main -> Analysis
) Copy paste
Select Network to do power_law_{fitting Powerlaw: lamda = 1.370054, R2 of power fitting= 0.9867646 ]
b by | | | | Exponential distribution: lamda = 0.6959439, R2 = 0.9841367 th IS pa rt fo r
=0 8 date hd Truncated Power-law: lamda = 0.6807769, kx = 1.616316, R2 = 0.7798388
order by: [date v| [descending v| | submit | yo u r reCO rd .
You can download the values

lease select a Molecular Ecological Network (MEN)

User Experiment name Construction time ]R]“lz # nodes | # links . R ‘ y ‘ .
\é{ Daliang warmingtest20241123a 2024-11-23 11:29:18 0.??I:)0ld 120 163 ng ht-CI ICk download and Save Iln k aS
| Daliang M120d20240723a 2024-07-23 18:26:40 0.9000 136 110 )
— e ...” to download the table.

Back to Outline




Randomize the network

Main > Analysis

Network statistics . . .
Randomly rewire the network connections and calculate the network properties
. ' ' | Fit three power-law models (regular power law, exponential law and
truncated power law) This is your first time to run the randomization process. It will take a while. Please come back or refresh this page to check

the status. After it finishes, the results will be shown in this page.

; ; ‘g ';ﬂﬁ Randomize the network structure and then calculate network properties Wa it u nti I yo u Ca n refres h th e pag e
$

(Updated: Modularity values from random networks have been added.)

Calculate Gene/OTU significances (GS) with environmental traits and then use
Mantel test to check the correlations between GS and network connectivity

Randomly rewire the network connections and calculate the network properties

'Lty
“ " Module-EigenGene analyses
Network Indexes Empirical Network Indexes|100 Random Networks Indexes
Average clustering coefficient (avgCC) 0.001 0.027+/-0.011
Average path distance (GD) 4558 3960 +/-0.128
Geodesic efficiency (E) 0.278 0.296 +/- 0.007
Harmonic geodesic distance (HD) 3.602 3375 +/-0.079
Centralization of degree (CD) 0.139 0.139 +/- 0.000
Centralization of betweenness (CB) 0.193 0.264 +/- 0.037
Centralization of stress centrality (CS) 1434 0.632 +-0.120
= - Centralization of eigenvector centrality (CE) 0.369 0.398 +/- 0.032
Main > Analysis .
Density (D) 0.023 0.023 +/- 0.000
Select Network to do Randomization Reciprocity 1 1.000 +/- 0.000
Transitivity (Trans) 0.004 0.038 +/-0.012
search by: [date < | | Connectedness (Con) 0.635 0.827 +/- 0.059
rder by: [date ~| [descending v| ‘ submit | Efficiency 0.977 0.982 +/- 0.001
Hierarchy 0 0.000 +/- 0.000
. Lubness 1 1.000 +/- 0.000
ase select a Molecular Ecological Network (MEN) Modularity(fast_greedy) 0616 0597 4~ 0.011
\/ User Experiment name Construction time thfmi“Tlm 1d # nodes # links
) Daliang warmingtest20241123a 2024-11-23 11:29:18 0.7700 120 163
o) Daliang M120d20240723a 2024-07-23 18:26:40 0.9000 136 110 Copy paste the table to a Spreadsheet
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Relationship with environmental traits (1)

L TS Gene/OTU significances settings
. ' F Fit three power-law models (regular power law, exponential law and
truncated power law) Summary of your data:
i i byt Experiment name|warmingtest20241123a
\ { \ "H Randomize the network structure and then calculate network properties # Gene/OTU 228
Q * 5 (Updated: Modularity values from random networks have been added.) # Samples 14

Missing values were filled with 0.0100 by fill paired;

Settings don't take logarithm; and then calculate Pearson Correlation.

Calculate Gene/OTU significances (GS) with environmental traits and then use
Mantel test to check the correlations between GS and network connectivity Your environmental traits:

Please upload your file of environmental factors here

L
| e Module-EigenGene analyses

=z

Your experimental traits file:

@ Open
Main > Analysis
Choose File | No file chosen A | ] « 5-Network »> MENAP test.data v | Search MENAP.test.data F:
Select MV_dataset to do Gene_significances on Mo fold
- - ganize v ew folder E=|v| T €
Name Date modified Type
o g
eErEnliE |date v‘ | ‘ The uploaded file must be tab-devided text file and its format 7 Results File folder
order by: [date v [descending v| [ submit | The first cell (in the upper-left corner) must be "Sample Nam = 5 envixt T BT
. R | ‘ Q group_time-series_samples.bxt Text Document
Sample Name trait Namel trait Name2 trai B
PR = Q OTU_category.txt Text Document
e select a dataset to do Gene_significances Samplel datall datal2 dat —
— = Q OTUcategory.tet Text Document
Samplel data2l data22 dat Q timepoints.tet Text Document
I User Experiment name Upload time File name Number of samples Number of genes Sample3 data3l data3? dat. g . D .
@ | Daliang | warmingtest20241123a  [2024-11-23 10:45:21 1732380321 14 228 erming: _ o orumen
Q warming_node_annotation.tct Text Document
O Daliang warmtest240922A 2024-09-22 18:49:48) 1727048988 14 228
= Srian anniaman RAm i Am Am e am aal ammsmmcrs - ~nn Notice: please name your environtmental factors as simple as you
. . | | AllFiles () -
according to the format requirements,

then upload. Outline
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Gene/OTU significances settings

Settings of GS vs. node connectivity

Summary of your data:

2 ‘:‘ . Experiment name|warmingtest20241123a Gene Signiﬁcances

seees # Gene/OTU 228 Summary of your data:

- # Samples 14

EEEER . Missing values were filled with 0.0100 by fill paired; . . i i

gt Settings don' take logarithm: and then calculate Bearson Comlation. Naotice: please wait a while and then results will appear below. Experiment name|warmingtest20241123a

- . . : - Your environmental traits: - # Gene/OTU 228

et pH Moisture| TC 4 Samples 12
- 1 pH Moisture TC
- Warming] [3 |12 30 OTUI 0211] 0.082 10.091 Gene Significance|pH Moisture TC
Warming2 |5 |15 31 OTU1006 |0.021] 0.038 |0.047
S pA2L 2 OTU1012 [0.002] 0.005 |0.296 Your node annotation file:
arming B
Warming5 |6 (10 34
Warming6 |7 |19 39 Please upload your file with node annotations here.
Warming7 (8 (I8 36
B OTU96 |0.014] 0211 [0.013
Warming10/9 |20 14 OTU9E3 |0.044) 0.168 |0.216
Warming11[5.4|16 19 . )
® Euclidean dist
g‘“mmgi ;"g ﬁ g You can download this table here, and then open it in Excel. nehdean distance
W 142 [10 18 -Cutis di
‘arming Difaece mcthod: Bray-Cutis distance
Remove file .
) ) ‘ Morisita distance
Or re-upload your file of environmental traits here
@ Jaccard distance
@ Pearson Correlation Coefficient @
Correlation method: N
. . ‘ ’ GS include
S Right-click ‘here =

@® standardize environmental data only (scale each factor to zero mean and unit variance) 1 . GS mcluﬂeﬂ ill Mil]ltel test: X
i et o and ‘Save link as Moisture
TC

Standardization method:

DDDE

O divide by maximum (both genes and env)

)
O divide by maximum and multiply by the number of non-zero items (both genes and env) == to d OW n I O a d

O standardize values into range 0...1 (both genes and emv) CIRun Mantel h
2 2 the table categ]:)::'y antel test on eac

O ill with 0 (before standardization)

O fill with 0 (after standardization) Select the Options

e oty o i e ,
cmsmenmeesne | @NA SUDMIL.

Back to Outline
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Relationship with environmental traits (3)

Prepare taxa category information ———
. Settings of GS vs. node connectivity
"L H S 7 of data:
Tl requirements, then upload. ummary of your data
- I Experiment name|warmingtest20241123a
LI L @ Open X # Gene/OTU 228
': : :': 4 ||« 5-Network > MENAP.testdata o @] | Search MENAP test.data » # Samples 14
- " m & o Organize ¥ New folder = m @ Gene Significance|pH Moisture TC
- : The uploaded file mu devided text file and its format should b ol N ° Dote modified Fpe -
: o m i Resuts K Your node annotation file:
It Node ID Gene_namel/Phylogenyl Gene_name2/Phyloge &
1 D1 datall datal2 Bl 8 # nodes (976
B D2 data?1 data22 - ijj Ume:::(:r:f : Category|Phylum
D3 data3l data3? 5 :::::::ﬁ‘:‘;dummmm iztsz:::::: Notice: it seems vour uploaded node annotation file has unequal number of nodes than your network included.
Remove file
Notice: please name your annotation names as simple as yvou can and DO ] of e s Or re-upload vour file of environmental traits here
File name: Al Files () ~
Cancel
@® Euclidean distanc
Bray-Cutis distance
Distance method:
Morisita distance
Jaccard distance
GS include|partial
. . i 0 Select as
Mantel test (correlation) on GS vs. node connectivity GS included in Mantel test: e
oisture O
i\ e O you need
T p
Proteobacteria -0.11535029 0.9170000 categuny el test omeach
Acidobacteria -0.183522427 0.9590000 i
Planctomycetes 0.13182372 0.1420000 R ; o Select as
Firmicutes  -0.09376683 0.8390000 i cafesory ons Phyiem
Bacteroidetes  -0.28608614 0.8916667 you need
Actinobacteria -0.03194668 0.5000000 __bmit |
Omnitrophica 0.93467553 0.2000000
Chloroflexi 0.88157740 0.0110000

Back to Outline
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Networl statistics Module-EigenGene settings
. ' ' | Fit three power-law models (regular power law, exponential law and )
truncated power law) Summary of vour uploaded data:

Experiment name| warmingtest20241123a
# Gene/OTU 228
# Samples 14

(Updated: Modularity values from random networks have been added.)

¥
"Hﬁ Randomize the network structure and then calculate network properties

‘ ’ Settines Missing values were filled with 0.0100 by fill_paired;
2 don't take logarithm; and then calculate Pearson Correlation.
Calculate Gene/OTU significances (GS) with environmental traits and then use Your environmental traits:

Mantel test to check the correlations between GS and network connectivity .
Please upload your file of environmental factors here.

4 ¢
Module-EigenGene analyses
Your experimental traits file:
No file chosen
The uploaded file must be tab-devided text file and it=* dobenseld bo oo nnona ao baolae
The first cell (in the upper-left corner) must be "Sa[‘ @ Open X
Main > Analysis Sample Name trait Name1 trait Name2 4|« 5-Network » MENAP.test.data ~ @  Search MENAP test.data y]
_Fi Samplel datall datal2 0 - New fold - [
Select MV_dataset to do Module-EigenGene Samplc? Gl a2 rganize ew folder i (7]
Sample3 data3l data3? *  Name Date medified Type Sizef
# C
search by: [date v | = Results File folder
rder by: [date v| [descending v | | submit | Notice: please name your environtmental factors as sim ¥ Bl et . Tt Document
Q group_time-series_samples.tet Text Document
B Z| OTU_category bt Text Document
e select a dataset to do Module-EigenGene = ) oTucategoryxt Text Document
Text Document
I User Experiment name Upload time File name Number of 1 Number of genes P H t I f t t b | Text Document
\é) Daliang warmingtest20241123a 2024-11-23 10:45:21 1732380321 14 228 re pa re e n VI ro n l I l e n a a C O r a e Text Document
O Daliang warmtest240922A 2024-09-22 18:49:48 1727048988 14 228 . f .
according to the format requirements,
then upload. :
[~] (4 Fites ¢ v
|
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Module-EigenGene analyses (2)

Main = Analysis

Module-EigenGene analysis

Module-EigenGene settings

Summary of your uploaded data: Your first-time to run Module-eigengene analysis on this network. Record this webpage and
come back to view results later or refresh this page to check the status...

Experiment name|warmingtest20241123a

# GenelOTU 228 Wait until you can refresh the page

# Samples 14
Settings Missing values were filled with 0.0100 by fill_paired; ) ‘
don't take logarithm; and then calculate Pearson Correlation.
Your environmental traits: Module-EigenGene analysis
sample I!J]Elenisture TC T3 Nl ErgenGenes o ol s e e
Warmingl |3 |12 30 R R et ity it R
Warming? |5 |15 31
Warming3 |3.2/21 32
Warmingd |5.5/16 34
Warming5 |6 |10 34
Warming6 |7 |19 39
Warming7 |8 |18 36 R NAT VAT SN MM sy /N3 -
Warming8 |6.5|14 16 - oi=t=| IR AV - 7| 1=
Warming9 |7.1|22 12 ' — — |' E E
Warming10/9 |20 14 —
Warmingl11|5 4|16 19 e Modle Eigengene hisrarchy stracare The Module correlation with environmental factors:
Warming12|4 6|12 17 . e e ,
Warming13|3 9|11 13 s 3 I _;”62’5 3041‘) L5
Warming14/8 |10 18 s I (g;; m’e :
8 ©02) ©9)

Remove file 3 ,J—\ = o1

| _ s S -
Or re-upload your file of environmental traits here /\ 8 g - aom o oo i

= 2 El & &

ou already ran module-separation methods on Please choose one: The Module Membership table can be download here

g:recd}r modulanty Opti_mizaticln The Module Separation table can be download here

Ignore the small modules with less than The Module-Trait Relationship table can e download here

The Module EigenGene table can be download here .
Back to Outline
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