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Coexistence network relationships include Network cohesion represents the cainplexity of

complex biotic and abiotic associations the community associated with networks
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The Vellend’s theory indicates that the community assembly process is not only influenced ky neutral

processes, but also driven by environmental selection and biotic filtering



* Step1. Construct ecological networks
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* Step3. Quantify the strength of biotic associations

* Step4. Calculate the effects of biotic associations
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7.5

FS and OLS model

O.
wn
10 o
N
O
e T T T T T T S T S S S S T B

Multiple factors

SP 1 Average correlation Connectedness
2 =
:i; 0(;; SP 1: (+) = mean(0.35+0.03+...) I'sp110.171-0.08 - ¢
- = =0.17 SP 2 opee
SP 3 0.1 -
SP 4 0.0 SP 1: (-) = mean(-0.10+...) SP3
‘ ' =-0.08 34
Species abundance table Connectedness
SP1 SP2 SP3 SpP4 + -
Sil 0.06 0.20 0.02 0.11 0/ *0/ SP1]0.17]-0.08
< 0 /0
si2 0.03 0.43 0 0.13 SP210.261-0.13 Repeat
Si3 0.61 0 0.04 0.08 tnX -
Sid 0.04 0.25 0 0.15 mnamx. SP310.381-0.03
sis | o4 | vas | oos | oao | Multiplication SP 4] 0.09 | -0.21

Connectedness

+

SP1]0.17

-0.08

SP2]0.26

-0.13

SP3]0.38

-0.03

SP 410.09

-0.21

Local strength

+

Si 1} 0.035

-0.041

Si 2 | 0.052

-0.024

Si3]0.019

-0.012

Si 4 | 0.063

-0.050

Multivariate regression analysis
for evaluating the effects on beta diversity

Biotic

Residuals = 0.57935




Data types

| feature table | tran ps()
| taxonomic table | .
| geographical table | H phylogseq object

| environmental table |

L— === == - filter ps() J/ cal network()

Biodiversity and ecosystem functions .
edge list format | S7ep 1
related to

nnsd() .
Step 4| ecological consequnces rmi() idirect()

igraph object | S7ep 1

cal alphacon()

cal_betacon() test link dl()
test link env()

assigned process()

community-level gemi() .. .
Step 3 microbial associations biotic associations | S7ep 2
zero()
pos()

neg()



Freshwater wetlands
Low stress

Legend for network nodes

Emperical case

Brackish wetlands

Medium stress

@ Proteobacteria ) Gemmatimonadetes @ Bacteroidetes @ Chloroflexi @ Actinobacteria

@ Firmicutes () Halanaerobiaeota (@) Acidobacteria @ Cyanobacteria Q) Planctomycetes

T T
0% 25% 0% 7% 100% 0%

Legend for assigned assembly processes

. Dispersal limitation Environmental filtering

T T T
25%  S50% 75% 100% 0%

Dispersal limitation / Environmental filtering

Saline wetlands
High stress

Legend for network links

Positive associations

= Negative associations

. Putative biotic associations

% k%

dkk |
0.09 | 2. o
' : 0.3

0.06
N 0.2
e -

0.03 o .

0 .*_ | % 0.1
0.00 » ' 0.0
A : A :
<o 6\0\\0 <o e\o\‘c’
Negative Positive

*kk
w*dkw
0.12
0.04
* 0.09
0.03 *k
0.06
0.02
0.00/ 0.00
AN

W
o e gt

s
A
\_P"ﬂ \I\aﬁ\ @&“

Negative

Positive

The result display, data comparison and ecological significance mining of case data



QO

Increase in MSE (%)

n
o
1

n
wn

Emperical case

32.1%

> A XX SO L O RN
\/Zq-}\o\ N Q@\,z}\‘"\ F &P O\&Y”\ «\;oa\&gw
<
b
2
TN

-

NH,*-N

Salinity MAP

RDA2 [16.4%]

NO,-N

DOC Elevation

MAT

RDA1 [22.3%]

21.2%

add
—>

add

57.4%

28.1%

Increase in MSE (%)

50

Z
77

N
o
i

-
o
1

v SO RO SRS o LN N
QY \,%6\\0« VOO\\Q}‘O/\ N\s ooo« /\\.\‘?"%
00
2
Positive associations

1 Negative associations
X MA
o NO,-N Elevation
2 |salinity pdc MAP
— 0
N Lat
< N
2 |PHo" TP 'TCTN pON

-1

-2 ]

& 0 1 =2

RDA1 [19.6%]

QCMI is essential for understanding the maintenance mechanisms of microbial diversity




Inputs —> Step 1. Constructing ecological networks  —» Step 2. Assigning assembly processes

Community matrix Ecological networks Ecological associations composed by different processes
r-=--="-m-"

—————» Dispersal Limitation

T filter

\ Dispersal Limitation /
Environmental Selection

— positive \
- = = negative retain

Biotic associations

| feature table |

taxonomic table

geographical table

Species

| environmental table |

tran ps() filter ps() cal network() rmi() idirect() test link dl() test link env() assigned process()
Outputs < Step 4. Assessing ecological consequence <— Step 3. Quantifying biotic associations
Biotic associations Biodiversity and functions Negative associations Positive associations
r A & e
| ecological networks | 2 4
' o o
biotic associations B B
£ £
association patterns B S I I
: ) o
I ecological consequencesl I= €
- F O
| o NENENENEN
cal alphacon()  cal betacon() zerof)  pos() neg() gemif)

Xu Liu, Yu Shi, Teng Yang, Gui-Feng Gao, Haiyan Chu. 2023. QCMI: A method for quantifying putative biotic
associations of microbes at the community level. iMeta: €92. https://doi.org/10.1002/imt2.92



https://doi.org/10.1002/imt2.1

|MEta: Integrated meta-omics to change the understanding of the biology and environment WI LEY

iMeta iMeta

- Opin Accass
. "VOLUME 1~ I"\SUE1 MARCH ”022

Mnﬂ}.ws
2770 59

Volume 1+Inaugural Issue+2022

¥ iMeto T iMeta
Science S Science

“iMeta” is an open-access Wiley partner journal launched by iMeta Science Society consist of scientists in bioinformatics and
metagenomics world-wide. iMeta aims to promote microbiome, and bioinformatics research by publishing research,
methods/protocols, and reviews. The goal is to publish high-quality papers (top 10%, IF > 15) targeting a broad audience.
Unique features include video submission, reproducible analysis, figure polishing, APC waiver, and promotion by social media
with 500,000 followers. Four issues were released in March, June, September, and December 2022. Index by Google Scholar,

Crossref, Dimensions, PubMed(partial), DOAJ and Scopus.
Society: http://www.imeta.science @office@imeta.science Q iMetaScience

Publisher: https://wileyonlinelibrary.com/journal/imeta
®.9 . .
Promotion Video iMetaScience

Submission: https://mc.manuscriptcentral.com/imeta



https://onlinelibrary.wiley.com/journal/2770596x
https://onlinelibrary.wiley.com/toc/2770596x/2022/1/1
https://onlinelibrary.wiley.com/toc/2770596x/2022/1/2
https://onlinelibrary.wiley.com/toc/2770596x/2022/1/3
https://onlinelibrary.wiley.com/toc/2770596x/2022/1/4
https://scholar.google.com/citations?user=u181x38AAAAJ
https://search.crossref.org/?from_ui=&q=imeta
https://app.dimensions.ai/discover/publication?and_facet_source_title=jour.1412973
https://pubmed.ncbi.nlm.nih.gov/?term=%222770-596X%22%5BJournal%5D&amp;amp;sort=
https://doaj.org/toc/2770-596X
https://suggestor.step.scopus.com/progressTracker/?trackingID=E44A9E02E9092B0D
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://mc.manuscriptcentral.com/imeta
mailto:office@imeta.science
https://twitter.com/iMetaScience
https://www.facebook.com/iMetaScience
https://youtu.be/PTpchpQbx9s

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10

