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Introduction
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» Mangrove ecosystems are inter-tidal wetlands spreading along tropical and
sub-tropical coastlines worldwide, and are famous for their unique
geography and high productivity.

» Microbes play essential roles in maintaining mangrove ecosystems’ high
productivity and performance of ecological processes

» Thus, it is critical to unravel the microbial diversity and their metabolic
potential for better understanding nutrient and biogeochemical cycling driven

by microbes, and their roles in mangrove ecosystem functioning.




Do sediment microbiomes at the YMNNR have a
distinctive community structure from other typical
mangroves worldwide? If so, how is the community
structure associated with environmental characteristics?

How do mangrove microbial communities drive the
biogeochemical cycles to match the habitat characteristics?
Do these community-level metabolic pathways make a
contribution to ecosystem-level functions?.
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Method & Tool 01

Sampling Sites and Sediment
Collection

Yunxiao Mangrove National Nature
Reserve

N 23° 55'51.31",
E 117° 24'50.57"
SPMEHER

Physicochemical Analysis of Selected
Parameters

pH, Sal, Water content, Organic
carbon, N, S, NO2-, NH4+

Method & Tool 02

DNA Extraction and 16S rRNA Gene
Amplicon Sequencing

DNA Powersoil Total DNA Isolation
Kit (MoBio Laboratories Inc.,
Carlsbad, CA,USA)
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Method & Tool 03

Statistical Analysis of 16S rRNA Gene
Amplicon Sequences

16S rRNA gene V3-V4 sequencing
OTU clustering <97%

16S datdbase: Silva. RDP. Greengene
Functional predictions: PICRUSt

DNA Extraction and Metagenome
Sequencing:

Powersediment Total DNA Isolation Kit

Method & Tool 04

Statistical Analysis of Shotgun
Metagenome Sequences

Sequences assembly: SOAP denovo
v.2.21

Quality controlled: SoapAligner v.2.21
Functional predictions: NR. KEGG
database
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Research Procedure




on 16S rRNA Genes and Complete Metagenome

% The Composition of Mangrove Microbiomes Based

<

the same highest
abundance of the

phyla

the different phyla

16S rRNA sequences

54 phyla,
Proteobacteria: 50.09%
Chloroflexi: 14.33%
Bacteroidetes: 8.69%
Nitrospirae: 4.64%
Acidobacteria: 4.49%

Latescibacteria: 1.79%,
Gemmatimonadetes:1.79%

Chlorobi :1.46%
Spirochaetae: 1.39%

0 Smetagenome sequences

O

51 phyla
Proteobacteria: 60.78%
Chloroflexi: 4.00%
Bacteroidetes: 1.21%
Nitrospirae: 2.6%
Acidobacteria: 1.03%

Firmicutes: 2.43%
Cyanobacteria : 1.23%
Actinobacteria : 1.17%




16S rRNA sequences

Deltaproteobacteria —— — p 23 _36%

Proteobacteria
Gammaproteobacteria———» 15 45%
Epsilonproteobacteria

A'Phapmteobaaeﬁ/ 3.97%

_ Betaproteobacteria 5 0
"~ Proteobacteria_others 2.31%

Smetagenome sequences

Deltaproteobacteria — 2380%

Proteobacteria ammaproteobacteria > 18.55%

Betaproteobacteria —————» 6.67%
Alphaproteobacteria \

ﬁ 5.34%
Epsilonproteobacteria

Proteobacteria_others




Class level

C

: :

165 SILVA

® | atescibacteria_norank

®Bacteroidetes_BD2-2

® Chloroflexi_uncultured
Deferribacteres

BSphingobacteriia

B Bacteroidia

B Acidobacteria

B Gemmatimonadetes

B Spirochaetia

® Cytophagia

® Flavobacteriia

® Dehalococcoidia

B Mitrospinia

" Caldilineae
gnavibacteria
Chloroflexia

®Bacilli

| Planctomycetia

B Actinobacteria

B Clostridia

B Anaerclineae

B Nitrospira

BEnsilonproteabacteria

B Alphaprotecbacteria
Betaprotecbactena
Gammaproteobacteria
Deltaproteobacteria

Others

16S rRNA dataset
Anaerolineae
Nitrospira
Acidobacteria
Dehalococcoidia
Gemmatimonadetes
Metagenome dataset:
Nitrospira
Anaerolineae
Clostridia
Actinobacteria

Planctomycetia




Putative Keystone Taxa in Mangrove Sediment Microbiomes Based on

Network Analysis

b

B  Acsiothermia

Acidobacteria
Actinobacteria
Aminicenantes
Bacteroidetes
Chlorobi

1 Chlorofle

Bvanobacteria
Deterribactares
Denococcus-Thermus
Fibrobactaras
Firmiciites

Fusobacteria
Gemmatimonadetes

B Gracilibacteria

Hydragenedentas

B Kazan-3B-09

Latescibacteria
Lentisphaeras
Mitrospirae

Omnitrophica

Parcubacteria
Planctomycetas
Frotecbactena
SHA-108
Saccharibacteria
Spirochaetae
TADE
Verrucomicroia

WCHEB1-80

pMEN:Ss: explore interactions
among different populations in
microbial communities and assess
the possible topological roles of

each taxon in the network

Fig. 2 Phylogenetic molecular ecological networks based on in situ mangrove microbiomes

and the topological roles of nodes. Red line, negative interaction;blue line, positive interacti%;
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OTU7274 Plan (Plad) Module hubs

0TU6534 Chio (GIF9) W hbs: Shic- 5], Late (*2) OTU1959; OTU4546; OTUS635;
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Potential Metabolic Pathways of Carbon (Methane), Nitrogen, and
Sulfur Cycling in Mangrove Sediment Microbiomes

Methane Metabolism
Pmetagenomes (predicted metagenomes based on 16S): 122 KOs annotated to the methane

metabolic pathway

Smetagenomes: 100 KOs annotated to the methane metabolic pathway
RiEEERACERE. NS, SRBLARBERKTERR, UZ T formate-CO2-
CO-acetyl COA-pyruvatefCIHIRIR, pmod, pmoB, pmo CEEITNZEIMLIUESL T FARSEL

EHIFE.

Nitrogen Metabolism

40 and 43 KOs annotated to N metabolism in the Pmetagenomes and Smetagenomes,
SENHIREE, EFS258aBRCHRIGNE. REESREENE, ZINERTL
IHERELEIRES, FHEXE INEUWRIERR, TREIZENERE. HREAR. HR
FHICHIER.




Potential Metabolic Pathways of Carbon (Methane), Nitrogen, and
Sulfur Cycling in Mangrove Sediment Microbiomes

Sulfur Metabolism
43 and 52 KOs annotated to S metabolism (99 KOs in total) in the Pmetagenomes and

Smetagenomes

BT XS SEEABIRATAR A, mISFINERESAEBANEEFER S, SSAat

&IEHELL, RMEZNERESSSEIRIFE, Ll sulfate—APS-to-sulfiteli{Z
2ZFAPS-to-PAPS-to-sulfitelR1R.




Potential Biogeochemical Linkers Involved in the Coupling of Carbon,
Nitrogen, and Sulfur Cycles in Mangrove Sediments

potential biogeochemical linkers

Riogenchemical
Tinkers

He Deltaproteobacteria 14

Gammaproteobacteria 6
Epsilonproteobacteria 4
Nitrospirae 2
Nitrospinae 1
Chloroflexi 1

Carbon Melabolism

Verrucomicrobia 1




Supplementary Table 2. Physicochemical characteristics of mangrove sediments in this study and

others from Brazil. India and Red Sea.

Physicochemical parameters China (Yunxiao) Brazil Red Sea

Sal(psu) 18 4.6 5-12 8.4-14.23

pH 7.27 6.3 9.34-9.43

WC (%) 52.49:0.41\
{)Cb{:gs"k?l 21.79+1.35
N(g/kg) 1.76x0.07

S(g/kg) 4.27+1.09
A J

NO;»-(ug/kg) 15.20+5.60

NH4+(mg/kg) 7.61+0.76

: b ; T
Note: “water content; "organic carbon: “not detected: “ mg/L

To our knowledge, this is the first sediment microbiome study of mangrove

ecosystems in this area, organic C-rich, S-rich, and N-limited.

These properties usually result in extensive and active microbial decomposition of

organic C along with subsequent C metabolic processes in mangrove
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. AHARER 7 SR ENERHEFEE N MM EY RS SRR,
XL ES R FINEEEB EERIESE .

. EXMERC, S. DNRILINMERF, MEVIRIRTRBEIMEFELLN
MESEFARIRERRS, EFHSEENINESINEE.

. Syntrophobacter, Sulfurovum, Nitrospira, and Anaerolinea2Z] FRIFHIIE
BC. N, STEMRIXEEE, BlInEs BRI MMESR R ITE

B PHIE B,

. B, BRAREKRNFE R JFHREEENELINNESREFTES
BEN, BIIMUEMEYRSEER LEEMNE, FENESSYMER
BE{FERRRRESRE, BREVIIBKAFBIMUIERES.

. EEXIHEMAME NS TIRERFRAEAR o] LAE R B S LI ARTAR YD
FC. NEURE, WHEFIMMEEFNEEEERN,
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. IEREEEERN, WaBAMMNITIRSEMENE R HEIMFHZHR
15, EBIRMDENEMEMREE T RNAR, R T ERIDBERD
ZHIBEIRYE, BEIENTENMEYEREER, MEMN 7SSk TEE Y
PEY eSS

. BERERAESTFER, MWHEVESESSHUCERERIMI T 2/, R/A
BRI ES R KT HE S BY LIRS SRBEEMEF B F,

X THRRE M EMIEEMCZEIA, TN ESR IR E SRR,
. EBRDITERD, BIASIpMENsSHTRBRVEILT
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